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Bowery Bay disposal cure 
generating 1600 hp, 
nother step in New York's 

t program “that will culti- 

_ mately include 25,000 hp of 
engines operating on sludge | 
For details of engine, 
blowing and pumping equip- 
af ent, heat reco very and 


principle 
easy to ‘understand if 


in clear 
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Refrigeration-plant operator reads Micromax 


Temperature-Difference Recorder 


in plant of Atlantic Refining Co. 


ANOTHER STEP-UP IN 


REFRIGERATION EFFICIENCY 


CAN FOLLOW USE OF MICROMAX SHORT-RANGE 
TEMPERATURE-DIFFERENCE RECORDER 


Refrigeration production is of course 
expected to be efficient at the Atlantic 
Refining Co.; its engineers and opera- 
tors have for years kept their eyes on 
the heat-balance, and have applied 
dozens of ideas, machines and services 
which increase the efficiency of refrig- 
eration-machine operation. regu- 
lar use, by this company, of the short- 
range Micromax ‘lemperature-Diftter- 
ence Recorders seems, therefore, to 
indicate that this instrument has wide- 
spread value in many plants, for closer 
control of —commercial-refrigeration 
operations. 

The features of this Recorder which 
make it particularly valuable in this 
service are its short range (as little as 
0-5 KF) and its micro-responsiveness. 


Nd 


‘The equipment employs our stand- 
ard ‘Thermohm  resistance-thermome- 
ter bulbs as temperature detectors. 
‘These are especially designed to make 
full use of the remarkably high sensi- 
tivity which may be attained with re- 
sistors. Also, these units are matched 
in resistance for the low temperature 
and for the five-degree range—condi- 
tions which require considerable skill 
and experience to overcome, but which 
are no longer problems to the Micro- 
max equipment. 

One of these specially-matched 
Thermohms is in the brine inlet, and 
the other in the outlet of the cooler. 


A Slogan For Every America 


The Micromax Recorder measi. th: 
difference between them with 


nicro 
responsiveness so great that s ine oj 
its motion may be hard to ser By 
the effect shows in the record: |e fiy. 


degrees of temperature differesce 


spread across a chart almost te: inche 
wide, so that each degree has almos 
two inches. This extremely (etaile 


Difterer 


Close-up of 
Recorder. 
easy-to-read record curve, 


Micromax 


Temperatur 
Range is 


onl, 0-5 note ope 
This instrument op 
ates directly from 115-volt line; no dry 
employed; thus its sensitivity is not impaired 
voltage changes. 


showing of. the temperature difference 
on which efficiency largely depend: 
helps the refrigeration-machine oper 
tor to anticipate temperature changes 
head them off while they're still on! 
beginning—hold temperature with th 
steadiness essential to highly efficiest 
refrigeration. 

This Micromax and all other mode’ 
are described in Catalog N-33C, set 
on request. If you have a_ speci 
problem in refrigeration, however, 
suggest that you outline it so that a 
ditional specific facts can be submitte’ 


LEEDS & NORTHRUP COMPANY, 4910 STENTON AVE., PHILA., PA 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS TELEMETERS 


AUTOMATIC CONTROLS 


HEAT-TREATING FURNACE 
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LAY THAT “BELT” 


BELT CONVEYOR IDLERS 


and be assured of maximum belt life, minimum power and 
maintenance cost, and dependable trouble-free conveyor service. 
Link-Belt engineers pioneered in the development of anti-friction 
belt conveyor idlers and have consistently improved the original, 
fundamental design—the grease seal, bearing adjustment, shaft 
mounting and the supporting stands and brackets. All with the 
result that today’s Link-Belt designs offer the very best in belt 
conveyor equipment. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, Toronto 8. 
Offices, factory branch stores, and distributors in principal cities. 
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In steel mills, chemical plants, refineries, ordnance plants, aircraft factories . . . 
wherever American industries are busy producing weapons of war, Babcock 
& Wilcox Integral-Furnace Boilers are supplying steam with utmost depend- 
ability and efficiency. Thoroughly tried and proved in pre-war services, these 
boilers are now further demonstrating their high availability for service and 
consistent reliability in a second set of tough assignments. 


Faithful performance has been made certain in these B&W boilers by distinc- 
tive design and construction features such as: 


2 
3. 
4 


Water-cooled furnace sidewalls and roof of the same durable stud-tube 
construction used in large central-station boilers. 


. Deep furnace, fired from one end, provides ample space for complete com- 


bustion. 


Bare metal blocks cover and protect the tubes of the water-cooled furnace 
floor, provide a surface readily cleared of ash. : 


. Self-draining superheater design prevents accumulation of water in the tubes 


from direct furnace radiation, and a stud-tube wall shields the second and 


third banks. 


. Tubes of the third bank, which is in the zone of coolest gases, act as down- 


comers, insuring rapid positive circulation at all loads. 


From their additional war-time proving under unprecedented service conditions 
will come still better B&W Integral-Furnace Boilers to serve post-war industry. 


THE BABCOCK & WILCOX CO., 85 LIBERTY STREET, NEW YORK 6, N. Y. 


For additional information on B&W Integral-Furnace Boilers, send for Bulletin G-17-A. 


CK WILCOX 
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At top: Close up of diamond cage 
construction as developed for Elliott 
squirrel-cage motors. The skewed 
formation of the bars assists 
mechanical stiffness. 


At right: One of a large number of 
Elliott 6600-hp. synchronous motors 
for tanker propulsion. These motors 
have Elliott diamond cage winding. 
Photo shows motor completely cov- 
ered, with its ventilating system. (In 
these vessels, Elliott furnishes also 
the main and auxiliary turbine-gen- 
erators, desuperheaters, mechanical 
drive turbines.) 


Below: Two Elliott engine-type syn- 
chronous motors driving compres- 
sors. Superintendent in this plant 
says these are the quietest motors 
he has ever seen. 


Detail of diamond cage 
arrangement, showing 
paratively broad area, and 
consequent strength, of lam. 
inations. 
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ELLIOTT 
DIAMOND CAGE 
CONSTRUCTION 


Achieves high starting 
torque, low starting current 
in A. C. motors— 


Small pole horns required 
reduce leakage flux in syn- 
chronous motors— 


Combines the most desir- 
able ratio of cage resis- 
tances with the most 
favorable relation of cage 
reactances— 


Allows close nesting of bars 
with smallest sacrifice of 
strength of the iron section 
between bars— 


Affords means of eliminat- 
ing all looseness between 
rotor stack and bars— 


Gives exceptional strength, 
and stiffness of the tip of 
stack— 


Combined with other 
structural features N 
assures unusually 


quiet operation. 


Ingenious engineering is characteristically Elliott. 
Tough problems which must be solved in new 
ways, are an interesting challenge to Elliott engi- 
neers, who are constantly designing special 
equipment for the individual job. Through this 
activity Elliott engineers have amassed facts and 
data of immense value, and have gained the 
habit of original thought which is an essential of 


all pioneering in any phase of human endeavor. 


A case in point is the development by Elliott 
engineers of “diamond-cage” construction in 
squirrel-cage motor design. On the sound basis of 
overall results and long-term performance, we 
believe this construction is superior among the 
many efforts of motor designers to meet the 


requirements in this problem. 


Full details of this development, including graphs 
of comparative tests, and data on the motors 
of which it is a part, may be had at request. 


ELLIOTT COMPANY 


Electric Power Department, RIDGWAY, PA. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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VALVES AND PACKING 


SAVES STEAM 
* 


ASSURES 


EFFECTIVE BLOWING 


* 


America’s march to victory demands that we all 
produce more—use less. You are called upon to 
meet heavier requirements for steam, at the same 
time conserving materials in every way possible. 


Careful attention to your soot blowers will give 
them longer useful life—will conserve on repair 
parts and new blowers. It is economy for you— 
and help to us. We are called upon to meet heavy 
war demands, too. 


Careful maintenance also keeps blowers in good 
operating condition at all times. The resulting 
cleaner boilers makes it easier to meet heavy 
steam demands. 


Soot Blower Valves 


All valve parts of Diamond G9B Soot Blowers are 
made of Monel metal or stainless steel. Under 
normal conditions they require very little atten 
tion for a long time. Oil should never be used on 
valve stems as it may form a gummy deposil 
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which may cause them to siick. In case a stem 
sticks, remove and clean‘it with emery cloth. 


Should the valve need regrinding, remove goose- 
neck flange bolts, then remove cap screws which 
hold the bottom of the bracket to the gooseneck. 
Then remove the nut on the inner end of the 
sheave wheel shaft, which will permit drawing the 
gooseneck off the swivel tube without disturbing 
the packing. Take the gooseneck to a bench and 
regrind or replace the valve in the usual manner. 
Both valve disc and valve seat are renewable. 


The valve may be regreund without removing the 
head from the boiler. Remove the gooseneck flange 
bolts and the nuts on the end of the bracket stud. 
In this way, the entire unit may be pulled out and 
the gooseneck may be turned to a convenient posi- 
tion for regrinding the valve. 


Soot Blower Packing 


The GSB Soot Blower is packed around the swivel 
tube where it enters the gooseneck and also around 
the valve stem. 


Special grade packing, made up in split rings of 
the correct size, is kept in stock at our factory. 


It leaks develop which cannot be stopped by pull- 
ing up on the gland, add one or two rings of this 
special packing. 

If it is necessary to repack the swivel tube gland, 
remove the gland bolts and pull out the gland far 
enough to allow insertion of new packing. Replace 
bolts, tighten as far as they will go. Remove gland 
again, insert an additional packing ring if possible 
and then back off the gland bolt nuts one-quarter 


to one-half turn so the packing will not bind the 
swivel tube. 


To add or renew valve stem packing, remove the 
valve spring and unscrew the valve stem packing 
nut. The packing nut can then be filled with pack- 
ing and replaced. Special tongs are available for 
removal of the valve spring. 
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SUPERHEAT CONTROL 
| in “S-A’ Boilers 


e Wide range superheat control in 


Pa 


type boilers is accomplished by placing 


all superheating surface in one of the 


twin tube banks. Dampers, placed in 


the gas outlets, control the proportion 
of gas flow through this bank to give 


SUPERHEATER 


constant superheat under varying load 


conditions. Note that the dampers are 


placed in a relatively cool temperature 


zone. 


Foster Wheeler is a Three-Star win- 
ner under the U. S. Navy Board of 
Awards for production. 


POWER “arch 


DAMPERS 
| 
| 
FAN 
N | 
| 
| 
| | of » >) 
| 
10 


¢ Final steam temperature is determined by rate 
at which superheater furnace is fired and, there- 


fore, steam temperature can be kept constant 


or varied at will independent of the quantity 


of steam produced, rapidity and width of load 


swings, changes in feedwater temperature or 


influence of other factors. 


The use of the combination radiant and con- 
vection superheater gives an additional tem- 
perature control which simplifies operation, i.e., 
with increasing load the superheat increases on 
convection section and decreases on radiant 
section. By proper proportioning of the radiant 
and convection sections, superheat can be held 
virtually constant from 40% to 100% normal 
load. Below 40% of load, superheat can still be 
kept constant by firing superheater furnace 
slightly harder than boiler furnace. 


SUPERHEAT CONTROL 


in Twin Furnaces 


desired final desired steam 
steam temp. output 


RADIANT 


CONVECTION 


SUPERHE ATER 


SUPERHEATER 


FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y. 
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This Bailey Boiler Control System for Combustion 
and Feed Water is engineered to a 450 psi, 120,000 
lb. per hr. capacity natural gas fired boiler to 
secure optimum results in everyday operation. 


A 200 psi, 100,000 Ib. per hr. capacity stoker 
fired boiler is operated at a continuous efficiency 
of 87% by this Bailey Combustion and Feed 
Water Control System. 
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* Maximum fuel conservation is obtained when a boiler plant is operated so that 
the sum of all controllable heat losses is a minimum. This condition is usually 
reached when excess air has been reduced to the point where losses from un- 
burned fuel and CO cancel any advantage gained by further reduction of excess air. 


7 Often the amount by which excess air may be redufed is limited by other factors 
such as refractory deterioration, smoke, and superheat control. 


The key to fuel conservation is a correct determination of the optimum excess air 
value at which each boiler unit should be operated. This value is determined by 
combustion tests made under actual operating conditions. Once determined, the 
optimum value is used in setting the Bailey Boiler Meter and from then on fuel 


economy is simply a matter of vigilance on the part of manual operators or the 
automatic control system. 


This approach makes it possible to conform with war conservation measures through 
increased efficiency rather than at the sacrifice of product output. It is a procedure 
by which the experience gained in the most efficient power plants may be put 
to use in power plants everywhere. It is engineered instrumentation based on the 
particular requirements of each boiler unit. 


To quickly and efficiently serve Power Engineers in this all important phase of 
instrumentation, Bailey Engineers are located in over 30 industrial areas through- 
out the United States and Canada. The Bailey Engineer in your community has a 
wide background of combustion engineering know-how at his command. It covers 
combustion tests on thousands of boiler installations including a wide range of 
fuels, furnaces and fuel burning equipment. He is in a position to help you not only 
with the problem of fuel conservation but also with other problems such as safety, 
steaming capacity, conservation of man power and continuity of power service. 


BAILEY METER COMPANY 
1036 IVANHOE ROAD .- CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada G-20 
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TUNE IN FRED 


M.... 23 cu. yards at a time is a job that 
takes extra heavy equipment and plenty 
of Diesel power. 

Regardless of size, Diesels perform better, 
lubricated with Texaco. 

Texaco Algol or Ursa Oils for Diesels increase 
life of rings, pistons, liners and bearings, keep 
rings free in their grooves, valves active, ports 
clear, assuring piston seal that means full power 
and maximum fuel economy. In fact — 


More stationary Diesel hp. in the U.S. is lubri- 
cated with Texaco than with any other brand. 


Texaco Lubrication Engineering Service is 
available to you through more than 2300 
Texaco distributing points in the 48 States. 
The Texas Company, 135 East 42nd Street, 
New York 17, N.Y. 
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PROPERLY designed extension grate 

is essential in a stoker if the fixed 

carbon is to be burned out of the ash and 
movement of the ash is to be controlled. 


i Taylor Stoker’s Narrow Hi-Hook Ex- 
27m tension Grate Bars, the result of many 
years development, burn out most of the 
combustible in the ash, effectively move 
the ash, and at the same time cut main- 
tenance and replacement costs. 


MAO 


There are six sound reasons for increased 
dficiency at lowered cost: 


Improved air distribution insures the 
burning out of fixed carbon. 


Improved locking device—damage at 
lower end does not release bar. 


Improved ash and clinker movement. 


Easily renewable without the use of spe- 
cial tools. 


_ Longer life of grate bars. 


a Less replacement expense. 


Narrow Hi-Hook Extension Grate Bars 


are responsible, along with many other fea 


tures, for the efficient operation of Taylor 
Stokers in generating steam at low cost. 


ENGINEERING COMPANY 


PHILADELPHIA 25 ° 
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EXTENSION GRATE BARS? 


JUDGE THE SELECTION OF FUEL FIRING 
EQUIPMENT BY THESE TWELVE POINTS 


1. RELIABILITY—the ability to operate with 
minimum outage and minimum standby 
equipment. 


2. CAPACITY—the ability to provide ade- 
quate prime capacity ratings, with sufficient 
reserve capacity for emergencies. 


3. MAI —the ability to operate 
continuously with minimum repair costs. 


. BILITY—the ability to follow the 
steam demand upward or downward ... 
quickly and without sacrificing efficiency. 


5. EFFICIENCY—the proved dollar effi- 
ciency (total cost of steam production) as 
shown by actual performance in similar 
installations. 


6. OPERATION —the ability to operate con- 
tinuously, the number and type of opera- 
tions required, the ease of combustion 
adjustments, etc. 


7. ADAPTABILITY — the ability to meet spe- 
cial and limiting conditions, present and 


future—structural limitations, utilization of 
present equipment, growth and change of 
power service demands. 


8. FUEL FLEXIBILITY —the ability to burn 
efficiently and easily fuels from manysources 
having widely varying characteristics. 


9. REFUSE DISPOSAL— the ability to eco- 
nomically eliminate ash or refuse and the 
opportunities of disposal at low cost, no 
cost, or profit. 


10. STACK DISCHARGE—the practical 
elimination of “smoke nuisance” without 
special equipment. 


11. SPACE REQUIREMENTS — the ability 
to conform to existing or future space limita- 
tions, to short and wide or long and narrow 
furnaces. Also the accessibility of compo- 
nent parts for maintenance and operation. 


12. OBSOLESCENCE — the adaptability of 
the equipment toward possible future mod- 
ernization with minimum of complication 
and outage. 


A-E-CO TAYLOR STOKERS + LO-HED HOISTS 
HELE-SHAW FLUID POWER « MARINE DECK AUXILIARIES 
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Allis- Chalmers Vari - Pitch 
Speed Changers transmit 
power for testing diesel injection 
equipment at speeds which en- 
gines will run under actual op- 
erating conditions. So exacting 
is calibration of diesel engine 
governors and fuel injection 
pumps fo fit users’ specifications, 
that test — after set-up and ad- 
justments have been made — re- 
quires three hours. 


Mitwavkee, Wis. —Allis-Chalmers Vari-Pitch Speed Changers 
supply unwavering power to precision machines calibrating 
diesel engine governors and fuel injection pumps... where 
clearances of 39/1,000,000 of an inch can be measured only 
by oil leak-off, not by micrometer. Send for B6013. 
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1, less deposit formation. New Stan- 
«yl protects engines against the for- 
mation of deposits. It contains a com- 
dination detergent and oxidation in- 
nibitor in addition to special steam 
ylinder oil compounding. This inhib- 
tor reduces oxidation of the oil at 


high temperatures—one frequent cause 
t deposit formation. The detergent 
uditive helps keep deposits — either 


xidized oil or foreign matter—from 
ttling out at points of low steam ve- 
ng ocity. Thus, the potential deposit- 
‘ormers are carried through the engine 


re ind are easily removed from. the ex- 
AUST Steam 


2. Lower oil consumption. New Stan- 
\l atomizes readily even in the heavi- 


‘grades. This means that a heavier 

oh 

‘nde than would normally be used 

n } 
Aim ‘be applied to take advantage of 


operating 
advantages with | 


lower oil feeds, and still give adequate 
lubrication. 


3. Better lubrication. New Stanocy! 
has unusual wetting ability. It adheres 
to cylinder walls and replaces any wa- 
ter present. It also resists the washing 
action of water such as is encountered 
in unusually wet steam. These factors, 
plus better atomization, contribute to 
more effective lubrication. 


4. Cleaner exhaust steam. New 
Stanocyl separates readily from exhaust 
steam. Where steam is used for proces- 
sing or heating, proper separators ade- 
quately serviced will keep the steam 
free from oil carry-over. 


5. An all-purpose cylinder oil. New 
Stanocyl is made in three grades. Two 
grades, W and SH, are available for 
special operating conditions. Stanocyl 


D is an all-purpose steam cylinder oil. 
This one oil will handle the cylinder 
lubrication requirements of a plant 
having a variety of engines. It will lu- 
bricate both high and low pressure cyl- 
inders of compound engines. Stano- 
cyls have given excellent satisfaction 
at steam pressures ranging from 100 
pounds saturated steam to 250 pounds 
with 100° F. superheat. 

A Standard Lubrication Engincer 
will be glad to work with you in apply- 
ing Stanocyl D to reduce troublesome 
operating problems. Call the nearest 
Standard Oil Company (Indiana) office, 
or write 910 S. Michigan Ave.,Chicago 
5, Illinois, for the Engineer nearest you. 
In Nebraska, write Standard Oil Com- 
pany of Nebraska at Omaha 2. 


Oil is Ammunition . . . Use it Wisel) 
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Barring mechanical faults in equip- 
ment, the right oil will help avoid nu- 
merous difficulties which haunt over- 
worked speed reducers or bath-oiled 
gears—particularly deposit, emulsion, 
foaming and starting troubles. If you 
find it necessary to clean gear cases 
or change oil in them frequently, or if 
you find too much gear wear, it should 
pay you to review your oil require- 
ments. 

Look into the qualities of Stanoil. 
Many operators have found it ideal for 
these services. Why it has proved so 
effective is discussed in the “trouble” 
and “cure” columns at the right. 


Let a Standard Lubrication Engi- 
neer help you test the right grade of 
Stanoil. Call the nearest Standard Oil 
Company (Indiana) office, or write 
910 S. Michigan Ave., Chicago 5, IIl., 
for the Engineer nearest you. In Ne- 
braska, write Standard Oil Company 
of Nebraska at Omaha 2. 


Oil is Ammunition .. . Use it Wisely 


Causes of oil trouble 
in speed reducers 


Deposits. Under heat and agitation in 
the presence of oxygen, some oils oxi- 
dize—that is, certain unstable hydro- 
carbons undergo a chemical change. 
Some form asphaltenes which settle 
out of the oil. Others form acidic sub- 
stances which attack certain metals,and 
form metallic soaps. Both cause de- 
posits which may clog oil passages and 
lead to excessive wear on bearings and 
gears. 


Emulsions and foaming. Acidity also 
reduces the demulsibility of oil. Any 
moisture that enters gear cases through 
leakage or condensation, will mix with 
the oil and form an emulsion—particu- 
larly if dirt or foreign matter is pres- 
ent. This reduces the oil's lubricating 
quality, causes foaming and may also 
cause clogging of oil lines. 


Hard starting. This trouble occurs 
most frequently where speed reducers 
must operate under widely varying 
temperatures. These units may be warm 
enough when running to require a 
fairly heavy oil. But the same oil, at 
cold starting temperatures, is usually 
stiff—it boosts power demands. Units 
may refuse to start at all until heated. 
When lighter oils are used, starting is 
easy, but as the temperature rises, most 
light oils thin out excessively, and 
cannot give proper protection under 
load, 
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How Stanoil helps 
avoid them 


High stability. The problem in pro- 
ducing an oil that reduces deposits is 
to remove the unstable hydrocarbons— 
those that unite readily with oxygen. 
This has been accomplished in Stanoil 
by a unique refining process. Stanoil 
has high stability against oxidation. 
Frequent oil changes made necessary 
because of high oil acidity, or gear 
case cleaning to remove deposits, are 
materially reduced with Stanoil. 


Good demulsibility. The high oxida- 
tion stability of Stanoil gives it great 
resistance to acidity formation —one 
reason why Stanoil does not emulsify 
readily with water even in the presence 
of dirt. Also, Stanoil separates easily 
from water and may be used for long 
periods without emulsion or foaming 
trouble. 


High viscosity index and low pour 
test. The combination of these qual- 
ities is needed to eliminate starting 
troubles. High V. I. prevents excessive 
thickening at low temperatures, and 
excessive thinning out at high temper- 
atures. Low pour point prevents oil 
flow stoppage caused by paraffin wax 
formation. All grades of Stanoil have 
this combination of qualities in ver) 
high degree. That is why the same 
grade of Stanoil helps cold speed tt 
ducers to start more easily, yet givs 
perfect lubrication under high operat: 
ing temperatures. 
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GOOD MAN KNOW 


— when you’re buying synthetic rubber industrial products 


ow with the mandatory conver- 
N sion of industrial rubber prod 
ucts to synthetics, you need expert 
counsel more than ever in selecting 
the correct grades and construc- 
tions for your particular service. 


That is why more and more oper- 
ating men are guided by the recom- 
mendations of the G.T.M. — Good- 
year Technical Man. An expert in 
industrial rubber, he is backed by 
Goodyear’s twenty years’ experi- 
ence in developing synthetics and 
by the authority of the world’s 
finest rubber research laboratory. 


Long before the war, Goodyear was 
building many industrial products 
from synthetic rubber, based on 
knowledge that goes back to the 
granting of Goodyear’s first syn- 
thetic patents in 1927. 


Asa result, the G.T.M. today is 
able to specify synthetic rubber 
products of standout quality. 
ome, especially for service 
where exposure to oil, gasoline 
*t solvents is involved, set new 
performance standards. 
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Others, like the new Goodyear 
Style SS Conveyor Belt for abrasive 
conditions, are comparable to the 
best prewar quality. And still 
others, like our new Resoweld tank 
lining, perform tasks never handled 
satisfactorily by natural rubber. 


Yes, it will pay you to consult the 


G.T.M. — if you want industrial 
rubber products that will maintain 
your speeded-up production sched- 
ules. To bring him to your office, 
phone the nearest Goodyear Indus- 
trial Rubber Goods Distributor — 
or write Goodyear, Akron 16, Ohio 
or Los Angeles 54, California. 


R Id—T.M. The Good 


Tire & Rubber Company 
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GENSPRING NR 
HANGERS 


WELDED STEEL * CONFORM TO PRESSURE 
PIPING CODES * PRECISION MACHINED 
STURDY * ADJUSTABLE FOR ACTUAL OP- 
ERATING CONDITIONS * LOW FRICTION 


NON NR SWAY BRACES, unlike those with springs, do not offer any resistance to slow 
P R F l 0 A D / N CG thermal movements. Add no load to piping. 

. VISCO US When vibration occurs, NR SWAY BRACES do exert a damping force propor- 
DAMPING tionate to frequency, thus conforming to well established shock absorbing 


methods of controlling vibration. 


END © Universal motion, unrestricted in any lateral direction including rotation about ) \ 
CO N N E CT/0 N S$ sway brace centerline. No backlash when forces. reverse. Precision machined. 
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HANGERS 
7 PREVENT your PIPING 
mis 


NR HANGER load scale is not fixed, but calibrated for each spring, thus eliminating SCA l E 
error due to manufacturer’s variation of spring stiffness. 


Conservative design for long life and low maximum stress. Completely enclosed S, P R/ NG ¢ 
and protected against corrosion. Designed for minimum variability of 20% (loss 

or gain in supporting force of 10% in 1% inch travel). Positive guiding and low 

friction through precision oilless bronze bushings. Loads on NR HANGER springs 

always concentric with spring centerline, important because %4 inch eccentricity 

of force reduces safe carrying capacity of a helical spring by 10% and spring 

stiffness by about twice that much. 


Universal motion unrestricted in any lateral direction including rotation about E N D 
hanger centerline. No backlash when forces reverse. Precision machined and £ 0 N N £ C 7 / 0 N Cy 
protected against corrosion. 


The first low headroom hanger, with 1044 inch minimum center to center of l 0 W 


HEADROOM 


couplers. 


WELDED STEEL * CONFORM TO PRESSURE 
PIPING CODES * PRECISION MACHINED ¢ 
STURDY * ADJUSTABLE FOR ACTUAL OP- 
ERATING CONDITIONS * LOW FRICTION 
INTERNAL PARTS COMPLETELY SEALED 
AND LEAKPROOF 


GENSPRING NR 
SWAY BRACES 


Write for your copies of Gen- 
spring Bulletin 101, and “Sus- 
CT pension of High Temperature 

/ ; Piping” by J. Kaye Wood, as 
reprinted from “Power”. 


GENSPRING INC. 


500 FIFTH AVE., NEW YORK 18,N. 
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never 
a forced outage 


About five years ago an eastern paper board company, confronted with 
the necessity of replacing over age, inefficient boiler equipment, installed 
a C-E Steam Generator, Type VU. The plant’s maximum steam require- 
ment, at the time, was about 43,000 pounds per hour, and this unit was 
gvaranteed to supply it. Pulverized fuel firing was selected using a C-E 
Raymond Bowl Mill and two C-E Horizontal Burners equipped to burn oil 
as an alternate fuel if desired. 


The purchaser had planned to use the old equipment for standby service, 
but almost from the time of its initial operation the C-E Unit took over the 
entire plant load. “Took it over” so completely and reliably that within a 
year the other equipment was abandoned. 


Then wartime demands stepped up the plant output to the now familiar 
24 hours a day —7 days a week basis. Steam needs rose accordingly. 
How well this C-E Unit responded is evident from the following statement 
of a company official. 


H6€s all that we ask of it — always. It works 
ar®und the clock — 7 days a week for months on end until 
e shut down the entire plant for scheduled inspection 
and maintenance of all equipment. We need an average 

' of between 50,000 and 60,000 Ib of steam per hour and 
e‘re getting it — with never a forced outage.” 


Thus the extra values — the reserve — in C-E design ane mre 
demonstrated again. The same type of performance repeated in many 
different war plants has established the ability of C-E equipment to meet / 
every demand with consistent dependability. You can assure this quality 
of performance for your peace-time steam needs — Specify C-E. a-777 


OMBUSTION ENGINEERING 


MADISON AVENUE, NEW YORK 16, N.Y. 
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TIDE WATER 


DEFINITION: For practical 


purposes, the color of an oil is ex- 
pressed as a “number” which is 
determined by matching the light 
transmitted through a _ pre-deter- 
mined depth of oil with that same 
light transmitted through numbered 
and standardized glasses or disks. 


EXPLANATION OF TESTS 
USED: The American Society for 
Testing Materials have selected 
two instruments for determining 
the color of petroleum products. 
These instruments are: 
(1) The Saybolt Chromometer for making 
color determinations on the lighter oils. 
(2) The Union Colorimeter for determining 


color on the “pale-straw’’ and darker 
products. 


THE SAYBOLT CHROMOMETER con- 
sists of two vertical glass tubes. 
One of these tubes is of plain glass, 
open at both ends with provision for 
holding one or two colored glasses 
or disks at the lower end. The other 
tube is closed at the lower end with 
a colorless plate and is provided 
with a drain cock. This tube is grad- 
uated. A mirror reflects light through 
the oil and the tubes into an optical 
prism-eye piece for matching the 
light passing through the oil with 
the light passing through the disks. 
The color scale for light oils varies 
from minus 16 to plus 30. 


THE UNION COLORIMETER® In the 
Union Colorimeter the N.P. A. or 
A.S.T.M. color of the oil is ob- 
tained by matching one of a series 
of fixed color standards against a 
sample of oil. The comparison is 
observed through a circular aper- 


LUBRICANIA 


ture at the end of a long rectangu- 
lar box. The color standards are 
mounted at one end of the box in a 
vertical magazine which may be 
moved up and down by means of 
a knurled hand knob operating a 
ratchet and gear. 

The method used for matching 
colors on both the Saybolt Chro- 
mometer and the Union Colorimeter 
follow a carefully prescribed pro- 
cedure outlined under A.S.T.M. 
Designations D156-38 and D155-39T 
respectively. 


SIGNIFICANCE: Colorisof 


importance in the case of certain 
light petroleum fractions, particu- 
larly products used in dry cleaning 
or in the textile industry, where 
the use of colored products might 
discolor the fabric being treated. 
The chief significance of color as 
applied to the darker oils is in 
the fact that it is a generally ac- 
cepted index of the uniformity of 
a given grade or brand. In these 
oils, color cannot in 

any way be related 

to the “performance 
characteristics’ of the 

oil as a lubricant. 


COLOR OF COLOR OF 
GLASS DISCS OIL 


War needs make it ex- 
tremely important that all 


empty drums be returned 
immediately. 


SCIENTIFICALLY ENGINEERED 
FOR EVERY INDUSTRIAL USE 
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This is the 8th of a series of informative messages 
concerning the meaning and significance of com- 
monly used tests and terms employed to describe 
the characteristics of lubricating oils. 


All Tycol oils and greases are subject to ment. It is the combination of the un- 
rigid tests to control the uniform quality varying high quality of Tycol products 
of manufacturing. They are manufac- and the scope of the line that makes 
tured in a comprehensive line so as to possible the unexcelled performance of 
meet every specific operating require- Tycol lubricants for Industry. 


MAKERS OF THE FAMOUS VEEDOL MOTOR OIL °* Eastern Division: 17 Battery Place, New York 4, N. Y. 
Principal Branch Oftices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 
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Scovill Tube 


Vol. 2 


SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. 


The qualities of this condenser 

tube material as confirmed in 

actual performance and re- 
ported by Scovill engineers 


Millions of pounds of Phosphorized 
Admiralty are now in use in heat ex- 
changer and condenser service — some 
since 1939 when this Scovill material 
was first introduced. Phosphorized Ad- 
miralty has built up a remarkable per- 
formance record and its resistance to 
dezincification is of a high order. 

An explanation of this may be of 
interest. 

The dezincification-resistance of 
Phosphorous bearing brasses is well 
known. 

The marked influence of a very small 
percentage of Phosphorous in control- 
ling this form of corrosion of Brass has 
been the subject of considerable re- 
search. In this connection, much interest 
has been shown not only in the actual 
ability of Phosphorized Admiralty and 
other phosphorized brasses to inhibit 
dezincification but in the reasons for the 
beneficial effect imparted to such alloys 
by Phosphorous. 

Several theories have been advanced 
and much investigational work has been 
carried out to explain the inhibiting 
action of Phosphorous in brasses under 
service conditions which would nor- 
mally result in dezincification of the 
metal. This problem will be better 
understood by a consideration of the 
properties of Phosphorous and _ its 
compounds. 

Phosphorous is non-metallic in charac- 
ter and enters into combination with 
Oxygen to form a series of oxides. From 
Phosphorous and its various oxides, 
a number of metal salts may be ob- 
tained. With the exception of Sodium 
and Potassium salts, these metal com- 
pounds are, in general, insoluble in 
water. In some cases, these salts exhibit 
colloidal properties to some degree. The 
end product of the oxidation of Phos- 
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“Phosphorized 
its dezincification-resistance 


phorous gives ortho-phosphates and, in 
the presence of sufficient Oxygen, ortho- 
phosphates will be found. 

One interesting detail in connection 
with the compounds of Phosphorous is 
the behavior of Tin and Phosphorous 
when they are present in the same solu- 
tion. Tin Oxide in colloidal solution 
readily takes up or absorbs Phosphates 
and this reaction usually hastens the 
precipitation of Tin in a very insoluble 
form. It was earlier believed that this 
reaction was entirely of a_ colloidal 
nature, but, recently, it has been shown 
that a definite compound of Tin Phos- 
phate is formed, at least in certain con- 
ditions. This particular reaction be- 
tween Tin and Phosphorous compounds 
is stressed because it has been noted in a 
research on the dezincification of brasses 
that the presence of Tin in itself retards 
dezincification to some extent; but the 
addition of Phosphorous (as in Phos- 
phorized Admiralty metal) is neces- 
sary to prevent dezincification of the 
alloy. 

If the foregoing discussion of the for- 
mation of insoluble and colloidal metal 
salts of Phosphorous is remembered, the 
dezincification-resistant property im- 
parted to Brass by the addition of 
Phosphorous can more readily be ex- 
plained. In services where dezincification 
of Admiralty metal or other brasses has 
been experienced, the phosphorous con- 
tent of the dezincification-resistant 
alloys probably promotes the formation 
of a protective film (in the nature of a 
metal phosphate or phosphide such as 
Copper Phosphide Cu;P2), which coats 
the metal surface at initially corroded 
areas and arrests further action at 
such areas. 

The reactions which take place in the 
formation of the phosphorous contain- 
ing film may or may not be complex in 
nature, as may be anticipated from the 
above remarks on the chemical reactions 
of Phosphorous. Thus, in the early 
stages of corrosion, Phosphorous, to- 
gether with Copper, Zinc and Tin may 


pass into solution and the Phosphorous 
may then combine with certain of the 
metal ions in solution to form an insolu- 
ble compound which coats the metal 
surface as a stable impervious film. The 
formation of this compound may involve 
nothing more than introduction of ions 
of the reacting elements into the solu- 
tion, followed by precipitation and 
deposition of certain combinations of 
such ions or the metal surface. 

It is probable, however, that a more 
complex series of reactions takes place 
and may be better explained by con- 
sidering the existence of colloids in the 
medium in contact with the metal sur- 
face. In this connection, it may be 
pointed out that very minute quantities 
of colloids in a solution often times pro- 
duce a profound change in the behavior 
of such solutions. In the plating of 
metals, for example, colloids in the plat- 
ing bath may alter the type of plate, 
may prevent plating altogether, or may 
change the conditions (current density, 
voltage, etc.) at which satisfactory plat- 
ing may be carried out. The subject of 
plating is introduced in this discussion of 
colloids because dezincification may be 
looked upon as a plating operation in 
which Copper is plated upon the brass, 
usually in the form of a porous, brittle 
mass. In the case of Phosphorized Ad- 
miralty tubes, colloidal Tin Phosphate 
or other metal phosphates may play an 
important part in preventing dezincifi- 
cation of the alloy. 

This discussion of the part which 
Phosphorous plays in preventing de 
zincification of Admiralty metal and 
other Brasses has necessarily been brief 
and has been presented only because of 
the interest which has been shown 1 
this subject. 

Wherever dezincification of Admiralty 
metal tubes has been a serious corrosion 
problem, the use of Phosphorized A¢ 
miralty metal tubes is suggested. This 
alloy combines the general excellent cot 
rosion-resistant properties of Admiralty 
metal, a desirable fine grain structure @ 
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Exoncarion— Per Cent in Twomches 


Te STRENGTH Thousands of pounds per Square 


per square inch. 


cent 


Limitation order L- 154 issued by the 
OPM, limits the use of nonferrous 
condenser tubes in land power stations 
to Muntz metal for fresh water plants, 
and Admir alty metal for salt water 
Plants. No nonferrous metals contain- 
ing more « opper and more tin than 

two ere permitted by the order. 
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the finished tubes, favorable physical 
properties and a very definite improve- 
ment over Admiralty metal in its very 
marked resistance to dezincification. 
While Phosphorized Admiralty was 


developed primarily for oil refineries 
and gasoline plants because in those 
places the phenomenon of dezincifica- 
tion is pronounced and widespread, it is 
equally applicable to any situation 
where dezincification of Admiralty is a 
problem — particularly at elevated 
temperatures. 

“Phosphorized Admiralty tubes” 
for condenser and heat exchanger 
service are covered by patent 2,224,095 
and can be legally supplied only by 
the owner of this Scovill Manufac- 
turing Company patent, or one of its 
licensees. 


Scovill Offers 3 Services 
to Tube Users 


1. Information, like that appearing on 
these pages, which will help keep 
engineers informed of recent develop- 
ments and recent thinking in the 
matter of condenser tubes. The new 
“Condenser Tube Booklet” — a part 
of Scovill’s Service in Manuals is 
available, free, from Scovill Manu- 
facturing Company, 13 Mill Street, 
Waterbury 91, Connecticut. 


. Research in Metals is another Scovill 
service, intended to establish new 
knowledge about metal alloys which 
will help develop better performance 
on the part of Scovill condenser tubes. 
Scovill Service in Metals also in- 
cludes the testing of raw materials, 
the testing of finished tubes before 
shipment and the analysis of prob- 
lems arising from tubes in service. 


. Individual recommendations for each 
customer’s requirements constitute 
the third Scovill service. Service 
in Men brings you a wealth of ex- 
perience to help you obtain the best 
results and to eliminate trouble 
causes. 


Scovill 


MANUFACTURING COMPANY 


Service in Manuals.. 
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SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


. Service in Metals.. 


WATERBURY, CONN, \ 


. Service in Men 


# 
4 
| | | 
| oF Connosion Tesrs _ | a 
| 
ASS, 
ttle 
Ad- 
an } 
cif | 
| 
hich 
ad 
se of | 
n in | 
ralty 
t cof: 
ralty 
are 0! 
27 


x 


* 


NEW 
AMERICAN HELMET 


McCord Radiator & Mfg. Co., who in peacetime serve Power, Auto- 
motive, Refrigeration, and Air Conditioning industries, developed 
quantity production methods on the famous new American Helmet— 


that tough, hard piece of armor that has saved lives— prevented so 
many wounds. 


This helmet, worn by American Forces everywhere, is larger than the 
World War | “tin hat’’—provides more protection and is more com- 
fortable to wear. 


McCord Radiator & Mfg. Co. is a long-time user of Detroit Stokers— 
four installations in three McCord plants. 
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The President of McCord Radiator & Mfg. Co. 
and the Works Manager starting the fire in the 
new Detroit RotoStoker. 


Detroit RotoStoker successfully burns a wide 
variety of bituminous coal—handles fluctuating 
loads with uniform steam pressure. 


DETROIT STOKER COMPANY Ceneral 


| 
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Plant No. 1 of McCord Radiator and Mfg. Co., Detroit. | 
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New “Improved” Type 
Windswept Dust Valve 


ALLEN-SHERMAN-HOFF CO. 
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Dust Removal Controlled from Operating Panel 
three Hydrovac Sy stems 
- Full automatic — BY the simple throwing of a switch on the operating panel, one Windswept Dust 
Valve after another (behind the last boiler pass: beneath the ait preheaters or economizers, beneath the 
dust precipitators» and at the base of the stack) opens, feeds dust and closes automatically: After dust 
is removed from all noppers: the syste™ automatically shuts down. No iabor for attendance require? 
gemi-Avromatic— Windswept Dust Valve throughout the plant may be sndividually operat 
by 2 switch om the operating panel. Vacuum gauge indicates when each hoppet is cleaned of dus 
Manual —On* man goes to each Windswept Dust Valve and opens and closes each by throws 
lever oF operating a hand chain. Vacuum gauge indicates dust condition in hopPet- 
The a-S-H windswept Dust Valve hos been oF outstanding success for 
yeors, but hove you seen the new vymproved” Type: pictured in the top 
left-hand corner of this poge? If not, write Us- 


Boy Colonel from Utah 


Written Specially for the Allen-Sherman-Hoff Co. 


Dust 
the 
gust 
ull ed 


of 


sy Lowell Thomas 


Famous Radio News Commentator and Author 


Shortly after Pearl Harbor the wire 
services carried a story from England 
about the American Eagle Squadron of the 
Royal Air Force, which caused a good 
deal of snorting in the U. S. A. Long be- 
fore we were catapulted into the war, that 
squadron of American Volunteers was 
fighting brilliantly for King George, and 
even our official neutrality could not pre- 
vent us from being proud of them. In 
December, 1941, we learned that the 
leader of the Eagles was a ‘bold, husky 
young Westerner only 21 years old, who 
had been washed out of the Air Corps of 
Uncle Sam’s Army. 

People who read that story demanded 
to know “How come?” They wondered 
whether our Air Corps officers could not 
recognize a potentially great young flyer 
when they saw one. 

It turned out that the facts were not 
as bad as they looked. Chesley Gordon 
Peterson was dropped from the U. S. 
Army Air Corps in 1939 because he was 
too young, according to the regulations 
then in force. Those regulations, of course, 
have long since been changed. 

If Peterson had been born a century 
ago, he would undoubtedly have become 
an explorer. From his boyhood he showed 
the zest for adventure and the curiosity of 
which discoverers are made. When he was 
only fourteen, he ran away from home be- 
cause his father would not allow him a 
rifle. His home was near Santaquin, Utah, 
in the heart of. good Mormon farming 
country. Though a bit of a rebel, he was 
no loafer but a student leader in high 
school. In a debating contest, as a lad of 
seventeen, he stood up in public and told 
the elders of that farm community that 
farming as a career was not good enough. 
Evidently he made the elders like it, be- 
cause they awarded him first prize for 
that speech. A schoolmate delivered an 
oration in praise of farming as a life work. 
To him they gave the second prize. 

However, when Peterson graduated he 
suppressed his inclinatians sufficiently to 
study agriculture at Brigham Young Uni- 
versity, at Provo, Utah. He even held a 
job as assistant supervisor of the U. S. 
Department of Agriculture. His taste for 
variety he partially satisfied as a corporal 
in the Utah National Guard. 

But two years of that were all he could 
endure. He enlisted in the U. S. Army 
Air Corps, adding a couple of years to his 
age, and was doing well until his com- 


manding officer learned that he was only 
nineteen. (The Marines and the Navy 
now take some boys at seventeen.) 

If he was not permitted to fly, thought 
Peterson, maybe helping to build planes 
was second best. So he went to work in 
the Douglas aviation plant at Santa 
Monica, California. But that was too dull 
for him. After four months he learned that 
the Royal Canadian Air Force was taking 
young recruits and glad to get them. He 
went to Ottawa, enlisted in the summer 
of 1940, and a couple of months later, on 
his twentieth birthday, was sent to Eng- 
land where he became one of the original 
eight members of the Eagle Squadron, now 
as famous as was the Escadrille Lafayette 
from 1915 to 1917. 

Most of the other Eagles were older than 
Peterson, but his promotion was spec- 
tacular. After he had shot down his fifth 
enemy aircraft, the British awarded him 
the Distinguished Flying Cross. 

In December, 1941, word came that he 
had become leader of the Eagle Squadron. 
In August, 1942, he fought in the Battle 
of Dieppe, where he was wounded. After 
that show he obtained the D.S.O. for con- 
spicuous gallantry in action. 

In September, 1942, the United States 
High Command realized that an officer 
who might be of great value to the armed 
forces of the U.S. A. wasserving the British. 

Peterson obtained release by the British, 
and was commissioned a major in the 
Army of the United States which assigned 
him to duty with the Eighth Air Force 
with headquarters in Great Britain. That 
was in September, 1942. Only one month 
later, Chesley Peterson was promoted to 
temporary Lieutenant-Colonel, being only 
twenty-two years old. 

He had hardly been in the Air Force of 
his own country for six months, when the 
Army awarded him an air medal. He got it 
for exceptionally meritorious service in 
no fewer than ten separate fighter combat 
missions over Fortress Europe. The gen- 
eral commanding the Eighth Air Force 
remarked in the citation that “‘the courage, 
coolness and skill displayed by this officer 
upon these occasions were of the highest 
order and reflect great credit upon him- 
self and the armed forces of the United 
States.” 

One month later, this spectacular young 
fellow received the first Oak Leaf Cluster 
to the Air Medal, and one month later 
still, a second Oak Leaf Cluster. Evidently 


in one month alone he had flown over 
Europe ten times because the citation for 
the second Cluster, mentions “meritorious 
service in aerial flight in the completion 
of ten operational sorties.”’ In one of those 
he was wounded again, because in April, 
1943, he was awarded the Purple Heart. 

Probably Peterson himself could not 
tell you how many times he sallied forth 
in his plane over Nazi-occupied Europe. 
Paladins of that calibre are not over-ad- 
dicted to talking, though this extra- 
ordinary fellow from Santaquin, Utah, is 
by no means tongue-tied. 

His most conspicuous exploit so far was 
accomplished in May, 1943. He was lead- 
ing a formation of fighter planes which 
was escorting a force of heavy bombers. 
His wing man had motor trouble and was 
forced to drop behind. At that moment, 
Peterson spied eight enemy airplanes 
about to swoop down on the bombers. 
The citation reads: ““With utter disregard 
for his personal safety and without as- 
sistance, he immediately attacked the 
eight enemy aircraft.’ The citation goes 
on to report that he “probably destroyed 
one and damaged another.” In any event, 
he attacked with such fury and valor 
that he broke up the formation of Nazi 
planes and sent them to the right-about. 
And thereby he “contributed largely to 
the safety of the bomber aircraft and the 
successful completion of their mission.” 
For this Chesley Gordon Peterson re- 
ceived the Distinguished Service Cross in 
July, 1943. By the time this gets into 
print, he may have been awarded some 
more decorations. Up to July, 1943, he 
had two from the British government, 
three from his own country, plus two Oak 
Leaf Clusters to his Air Medal. 

In October, 1943, the War Department 
promoted Chesley Gorden Peterson to 
temporary rank of colonel, a colonel aged 
twenty-three years! 

Which makes something for Mr. and 
Mrs. Brigham Peterson of Santaquin to 
talk about on these long winter nights. ¢ 


WRITE FOR LOWELL THOMAS BOOKLET 


Following the publication of a few of these Lowell 
Thomas stories, we plan to publish the entire group 
in booklet form. In order to help us decide on how 
many to print, we'd appreciate your writing us 
now, so that we can reserve a copy for you. No 
obligation, of course. 


HYDRO BIN 
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PRINCIPAL CITIES 
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= Exterior view of the Belden Manufacturing Company, Richmon 1, 
WHIPPLE J ACOBS, Presidens Indiana, well knowo makers of insulated copper wire, cable and cordage, 
Belden Manufacturing Company 


IRON FIREMAN STOKER Saves Over $3000 a Year at 
Belden Manufacturing Co. 


*« “In addition to providing a required increase in 
the capacity of our old boilers, we have reduced operat- 
ing costs by $3,293 annually,” reports D. D. McQuiston 
of the Engineering Department of Belden Manufactur- 
ing Company. 

The Iron Fireman Pneumatic Spreader stoker model 
as used by Belden permits the use of local and lower 
cost coal, a vital advantage now when the transportation 


ay “FUR NACE 


bottleneck presents serious difficulties. This greater 
efficiency and lower fuel costs are typical of thousands ‘Ovensine ai 
of war production plants that have changed to automatic > © ADJUSTABLE 
coal firing. NOZZLE Tir 


Convert to Automatic Coal Firing Now 


If your power or heating plant is now oil-fired, or if 
you operate an essential business or industry, you are 
eligible to apply for an Iron Fireman stoker under 
WPB regulations. 

Phone, wire or write Iron Fireman Manufacturing 
Company, 3512 West 106th Street, Cleveland, Ohio. 
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An Iron Fireman Pneumatic Spreader stoker 
permits increased flexibility as to types of coal 
suitable for use. Note cleanliness of boiler room, 


tically 


Coal Conveying Pipe 


-Worm Housing Cleanout 
Feed Worm 
Forced Draft Fan Motor Coal Feed Motor 
Transfer Housing Transmission 
Fan Housing 


Combustion Conveyor Fan Moter 
Control 


Nozzle Adjuster 
Coal Nozzle 


FORCED DRAFT FAN 


> FREE BOOK on Pneumatic Spreader Firing 
= Contains full descriptions, capacities, operating data, etc., with layouts 


5 and photos of 10 actual installations. Sent free, on request. Write 
») to Iron Fireman Mfg. Co., 3512 W. 106th Street, Cleveland, Ohio. 
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i. WHAT that 150 hp syn- 
chronous motor armature is — a 
treadmill. Visualize 150 horses “kick- 
ing” it around at 1200 rpm. It re- 
ceives terrific forces! 

Yet that Allis-Chalmers “Inde- 
structible” Rotor swinging over for 
assembly with its stator is more than 
able to take such punishment. 

Field coils have been wound d7- 
rectly on poles...special clamps 
been installed on coils to prevent 
distortion . .. 1001 precautions been 
taken so that every Jeeail and dimen- 
sion of the rotor is right. 


for 


No machines exist that can do all 
those jobs; no machines are known 
that can factory-test how well and 
truly Allis-Chalmers workmen did 
them. There’s only one test . . . wait 
5, 10, 15 years — and see. 

And that’s the test that has made 
Allis-Chalmers motors a by-word of 
industry: “You can depend on Allis- 
Chalmers Motors!” 

Yes, the most important thing 
about that rotor — more important 
even than Allis-Chalmers’ advanced 
engineering and manufacturing pro- 
cedure—is that #t was built by men 


at our Norwood Works who know 
they have a big personal stake in 
every Allis-Chalmers motor. 

They know that when they build 
great motors for you, they’re mak- 
ing friends ...and that no company 
and its employes can have too many 
of them! ALLIs-CHALMERS, MIL- 


WAUKEE 1, WISCONSIN. 
A 1713 


Tune in the Boston Symphony, Blue Network, every Saturday at 8:30 pm, EWt 


DEPEND ALLIS-CHALMERS MOTORS 
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BUILDINGS SERVED BY 
CENTRAL HEATING PLANT 
AT SHAKER SQUARE 


Apartments and multiple dwellings— 
housing approximately 700 families. 
Branch bank. 

Theatre seating 1,500. 

Tavern restaurant and Inn. 

Buildings containing 45 stores and 30 
office suites. 

Large restaurant. 

Automobile Service Stations. 


The Heating Plant is modern and fully auto- 
matic—requiring a crew of only 5 men. During 
the last complete heating season it consumed 
8,000 tons of coal and produced approximately 
140,000,000 pounds of steam. 


Section of Ric-wiL prefabricated insulated 
Steam conduit being lowered into shallow 
trench for steam connection to a mew apart- 
ment at Shaker Square, 


Central Heating at Shaker Square, Cleveland, owned and operated by the 
Shaker Co. suggests an ideal plan for post-war community development. 


Fifteen years ago the Shaker Square district was planned by the Van 
Sweringen interests along lines now being considered by many 
communities for post-war development. A heating plant large enough 
to serve the entire district was erected and Ric-wil underground 
steam conduit was installed for future connections . . . Time has 
proved the wisdom and foresight of the original planners. Today, 
this one boiler plant supplies heat and hot water through more than 
10,000 feet of Ric-wiL Conduit to 700 apartment and multiple family 
dwellings, 45 stores, 30 office suites, a large tavern, a restaurant, a 
bank, a large theatre and 2 service stations. 


Any Community Can Enjoy These Advantages: 


Savings of 15% or better in overall fuel consumption. 
Elimination of furnace or boiler tending by consumer. 

Promotes cleanliness in buildings heated. 

Provides extra room in building basements. 

Decreases fire and explosion hazard. 

Reduces smoke and soot, provides cleaner, healthier, community. 
Eliminates private coal delivery and ash removal. 

Gives uniform, clean heat quickly, whenever needed. 


For information about Ric-wil Conduit for central heat distribution 
get in touch with your nearest Ric-wil agent or write to us direct. 
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Reliance Water Column 
any need you'll hav 
for basic boiler water 
supervision 


@ Sooner or later you'll be studying plans for recon 
version, expansion, modernization— whatever fits yo 
situation in the industrial or power-producing field 
When you come to prime power units—the boilers 
you're likely to find you have a need for addition 
or different water columns—and other boiler wate 
level safety devices. 

It will pay you to have basic data on Reliance 
Equipment at hand for consideration. For Relianc 
stands ready to supply any water column you need 
and any gage equipment—for low or high pressure 
for all types of service. 

Since 1884, Reliance has maintained leadership i 
Boiler Safety Device development and manufacture 
Water columns with Alarms, operated by the origin 
instantaneous alarm mechanism, have helped to fortif 
power plants against the consequences of boiler watt 
failure for billions of operating hours. 

Selected as standard equipment by many boiler mag 
ufacturers and consulting engineers, Reliance Wat 
Columns assure you the utmost of dependability 
help protect your reputation for efficient low-co™ 
power plant operation. ... Write for catalogs, or f 
in touch with your nearest Reliance Representati 


‘1884-1944 


Years of 
Boiler 
Protection 
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RELIANCE BOWER ALARMS 


gatery Wate? Coleman? 


atalog 414 describes Reliance Safety 
) oiler Water Columns for pressures up 
fieldo 250 pounds—also water gages and 
ers—-gapccessories and gage illumination equip- 
ent. Illustrates approved water column 
ook-ups and actual installations. 
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ttalog 415 gives you a comprehen- 
¢ description of Reliance Safety Boiler 
ater Columns and Water Columns 
thout alarms for pressures above 250 
bunds—also water gage equipment, ap- 
?Bmved hook-ups and newest techniques 
for high pressures. 


Cleveland, Ohio 
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TEARS 


@ The value of coal as a power fuel is greatly 
enhanced with an efficient—clean—foolproof 
method of handling and storing the coal. 


The Fairfield Silo System for handling coal, 
automatically, from car to storage to pulverize 
or stoker and the Fairfield ash handling units 


provide a complete modern system of coal and 
ash handling. 


Fairfield not only engineers this system but 
builds and installs it—thus you place the full 
responsibility for the entire system in an organi- 
zation which not only has an intimate knowl- 
edge of the field but a wide experience in install- 
‘ing many successful units. 


The Silos are made of vitrified tile—are of cir- 
cular design—and are located outside of the 
boiler room. No changes in present structure 
are required—all dirt is kept outside the boiler 
room. 


Two elevating methods are illustrated. At the 
top of the page is shown the bucket elevator 
method and below the skip hoist is pictured. For 
distributing coal to stokers the weigh larry is 
frequently used. 


SKIP HOIST 


The Skip Hoist shown is handling 50 tons of coal 
an hour at a prominent paper mill. Skip bucket 
has 60 cu. ft. capacity and a lift of 102 feet. It 
delivers coal to two cylindrical steel bunkers 
each having 100 ton capacity. 
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¢ Illustrated are two methods of handling 
ashes. The lower illustration shows ash 
hoppers with gates located below boiler 
room floor. Cars pick up the ashes, sift- 
ings and soot as they are discharged and 
dump into a skip hoist which delivers to 
an outside ash bunker. 


The illustration at the upper right shows 
an outside tile ash bunker into which 
ashes are delivered by means of a con- 
veyor and elevator. Trucks can then back 
under bunker and load. Both systems 
keep dirt out of the boiler room—both are 
equally efficient. 


Above is shown an outside Fairfield 
ash bunker at a prominent enameling 
plant. 


At the left are typical Fairfield Hop- 
pers handling ashes, siftings and soot 
from 155,000 lb. boilers at a power 
station. 


THE FAIRFIELD ENGINEERING CO.- MARION, OHIO § 


BUILDERS OF COAL AND ASH HANDLING EQUIPMENT 
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; Mise piece of ynderstate- 
Zs ment 1S that which Premier 
Le 7. General Hideki Tojo made | 
| to his specia session 
of the Japanes© Diet: 
j The enemy who was de- 
jdiné 
fan out ships and planes an 
7 arms at spots which com- 
\ plicated his wat situation: 
4’ But perhaps he has not 
read of che mountains of 
jittle procedures» recourse 
to which overcame many 
gifaculties and dangers 
: \ for out production men 


“OVERCOMING DIFFICULTIES AND DANGERS“—he says 


Look, Tojo: How having Recourse to Arc Welding, the production 
of war tools became very simplified for us . . . while their effect really made 
your position “VERY COMPLICATED.” 


And think how in postwar they will make competition ‘“Very Complicated”’ 


for a great many standpatters in production techniques. 


VERY COMPLICATED, PLEASE 


Drum shaft bearing .. . 
Make pattern .. . 
Mould... 


- ost in rough, $1.05 
ce) Bore... Machine... 


Drill holes. 
VERY SIMPLIFIED, THANKS 


Cut strap and drill holes. . 
Saw piece of tubing... 
Arc weld into unit... . 
Total cost $0.50. 


VERY COMPLICATED, PLEASE ) 


Structural joint requiring %” plates... 
Layout plates and straps 
accurately ... 
Drill holes accurately ... 
Put red-hot rivet in each 

S Dele 
Y" Buck up and hammer down rivet heads... 
2 Joint efficiency: 81.3% 

Capacity: 24,390 lbs. per inch. 


VERY SIMPLIFIED, THANKS 
Only 7/16” plates required . . . 


Bevel edge of plates... 
Arc weld plates... 
Joint efficiency: 100% 


Capacity: 26,250 lbs. per inch. 


‘= 
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Connection in 10” steam 
pipeline... 

Cut and thread ends of 
pipe... 

Assemble with 2 flanges, 
gasket and set of bolts. 


Joint requires maintenance. 


VERY SIMPLIFIED, THANKS 


Arc weld ‘bevelled-end 
pipe... 
A permanent, leak-proof 


\) joint. 


VERY COMPLICATED, PLEASE 


Axle for hay rake... 
Make dies 


Forge parts... 
Machine to fit .. . 
Thread truss rod... 


Assemble by bolting .. . 
100% cost for loose-working assembly. 


VERY SIMPLIFIED, THANKS 


Cut angle, steap, bar and 

Arc weld into one unit... 

70% cost for permanent 
assembly. 


POWER © March, 1944 


| 
| 
| 
VERY COMPLICATED, PLEASE 
© 
THE LINCOLN ELECTRIC COMPANY - CLEVELAND 1, OHIO i: 
. | | 
a recourse | 
4\ 


4 
4 


The recently completed National Naval Medical Center at Bethesda, Maryland, equipped 
with sixteen sets of Yarway Tandem Blow-Off Valves. Paul P. Cret, Consulting Architect. 


4 
raul 
AW 
The Yerway Seatless Blow-Off Valve | 
with no seat to score, wear and clog. 
— 


Where 100% dependability is paramount, as in hospital ser- 
vice, Yarway Blow-Off Valves are generally the choice. 


At the 1,000-bed National Naval Medical Center, Bethesda, 
Maryland, sixteen sets of Yarway Tandem Blow-Off Valves are 
in use on the four boilers which heat this showplace of mod- 
ern efficiency and architectural beauty. 


The valve arrangement used is the popular favorite with many 
thousands of heating plants—the quick-opening, straight- 
through-flow Yarway Double-Tightening Valve in tandem with 
the positive-sealing, Yarway Seatless Valve, with no seat to 
score, wear and clog with mud, scale and dirt. 


Whatever your blowing or draining and sealing requirements, 
there is a Yarway Valve combination designed expressly for 
that service. Write for Catalog; section B-422 for pressures up 
to 400 Ib, section B-431 for pressures up to 2500 Ib. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


View in the boiler room at the 
National Naval Medical Center, 
Bethesda, Md., showing a few of 
the 32 Yarway Blow-Off Valves 
installed in this hospital. 

Eighty Yarway Cylinder-Guided 
Expansion Joints also are in ser- 


vice on steam lines throughout 
this building. 
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All the world knows the tremendous strides made by the 
Petroleum Industry since Pearl Harbor. Today this far reach- 
ing industry is playing a doubly important role in the produc- 


tion of high octane gasolines, lubricants, and other petroleum 
products . .. as well as in the fields of synthetic rubber and 
high explosives. 

In these activities, American Blower has developed, espe- 
cially for the Petroleum Industry, a variety of Elevated Tem- 
perature Fans for handling red hot gases. 

At every step of oil production and refining, from the drill- 
ing of oil to the great Public Utilities which furnish the electric 
energy to the finished product, American Blow- ASI 
er mechanical draft fans, blowers, and Fluid lo 
Drives are dependably performing important AN) 
tasks. 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Rapiator & Standard Savitary corporation 


American Blower High Temperature Fan spe 
designed for circulating hot gases in the man 
ture of Butadiene. 


Stainless Steel American 
Blower Fans with insulation 
enclosed in an outer jacket, 
used in the manufacture of 
High Octane Gasoline. 


Elevated Temperature 
Blower for process work 
in the production of 
Toluene high explosive. 


— 
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* 
For excellence 
n production. 


wheel of an American Blower Heavy Duty Sirocco Elevated Temperature Fan constructed for maximum 
volumetric and power efficiency; also for minimum distortion and internal stress. Reliable wrought stainless _ 
apes are used in the more highly stressed parts to provide maximum life against metal creep. This _ 

7 in the design of these red hot operating parts. = 
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‘Manutacterer big return 
oe investment in Armstrong traps 


FILE We don't iow this pars 


ticular manufacturer hap- 
394 pened to get in touch with 
the Armstrong distributor in his 
town, but it could have been some- 
thing like this: 

“Hello . .. hello. Can you come 
over? We need your help on a steam 
line modernization job. Our three 
outdoor wood drying kilns don’t 
heat well in cold weather, and the 
unit heaters don’t work properly. 
The steam for the kilns and the 
heating system comes from the 


— 


even with a 
yressuire of 7 to 10 Ibs. the $ 
take from 5 to 5% hours to heat 
and at that the temperatures never 
exceed 110° F.” 

The Armstrong distributor found 
that the condensate drainage sys- 
tem, which allowed low pressure 
returns to blow direct to a closed 
receiver tank, was inefficient. Fuel 
consumption averaged 460 tons of 
coal a year. The distributor’s survey 
indicated installation of 26 No. 200 
and 211 Armstrong traps, individu- 
ally draining unit heaters and pro- 
viding positive drainage of drying 
kilns and steam engine. 


KILN HEATING TIME CUT !/ 


The results were highly satisfac- 
tory. Back pressure on the steam 


“OTHER SAVINGS EXAMPLES 


A fish cannery in British: Colum- 
bia saved $250 a season on fuel after 
the installation of four Armstrong 
traps on steam heated settling tanks. 
A fibre-board manufacturer reduced 
heating time on corrugating and 
pasting machines 20% by installing 


30 Armstrong traps to drain heating. 


plates individually. A chemical com- 


TABLE OF SAVINGS 


Fuel loss of various size steam leaks 
at 100 Ibs. steam pressure 


Orifice Lbs. steam Coal waste Oil waste 
size lost monthly per year per year 
1/2" 835,000 334 tons 53,440 gal, 
3/8" 470,000 188 30,080 
1/4" 210,000 84 13,440 
1/8" 52,500 21 3,360 
1/16" 13,200 5.3 848 
1/32" 3,400 1.4 224 


The above table is based on evaporation of 
IS Ibs.~of water per Ib. of coal, and that 
160 gallons of oil are equivalent to a ton 
of coal. 


-of 37% on fuel alone. 


engine dropped to 3 Ibs. and ld 
to 2 Ibs. 
only 2 to 2% hours te heat, and 


temperature of 150° was maintaim 


even on the coldest days. Coal 
sumption was cut from 460 to4 
tons a year, representing a sav 


pany saved $2500 a year in fue 
the installation of 16 Armstr 
traps. These are but a few of 
great many instances of saving 
fuel, in heating time, in manbo 
in boiler capacity and in mail 
mance effected by ‘Arm trong 
verted bucket steam trap’. 


The kilns now requil 
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PATENTED FREE-FLOATING 


The difference in fuel and heating 


og time savings between Armstrong VALVE 

0 complete trapping and condensate — 

J drainage by ordinary methods is Side inlet-bottom The frictionless leverage system 
0 often enough to pay the cost of Arm- outlet trap. and other engineering features of 
° strong traps in a short time. Armstrong traps insure freedom from 
4 Cracking a valve drains conden- 


wire-drawing of the valve and ori- 
fice, permit holding tight against 
vacuum, and insure long life with 
negligible maintenance. Considering 
Side inlet-side their capacity with hot condensate, 
outlet trap. Armstrong traps are very small in 
size and low in cost. The Armstrong 

Trap Book illustrates standard and 

special traps; and contains valuable 


on i fg Sate but may waste a lot of steam. 
4 tut (A 1/16” orifice at 100 Ibs. pres- 
ati sure wastes 13,200 lbs. of steam a 
month, equivalent to-5.3 tons of coal 
or 848 gallons of fuel oil a year.) 
Devices actuated by liquid level can- 
not draw off air. (%2 of 1% of air 
nd la mixed with steam can reduce heat 
equim transfer efficiency 50% according 
t, anim ‘one authority.) Heat actuated de- 


intaif vices have to hold the condensate data on selection and installa- 
‘oal ot back until it cools below steam tem- tae aoe ae ae tion. We'll be glad to send you a 
perature to prevent loss of steam. let-top let trap uck. copy. 

) tos et in closed position. 


fg Continuous flow devices either ob- 
a SAR tain poor drainage at heavy loads, 
or use larger openings and lose steam 

= on light loads. 
By complete trapping we mean 
the ability of Armstrong inverted 
ucket traps to eliminate air ... pass 
-mnstté dirt, sludge and scale ordinarily en- 
Untered in steam lines ... prevent 
avings steam loss... as well as drain con- 


automatically as fast as it 
nanhd forms, 


ARMSTRONG MACHINE WORKS 


812 Maple St. © Three Rivers, Mich. 


STEAM TRAPS AIR TRAPS PURGERS HUMIDIFIERS 
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Two 1000-hp. Box Header type boilers 
built with Nationat Seamless Boiler 
Tubes. Now in continuous operation 
under peak war loads. 


Layout Floor at a NATIONAL 
boiler tube plant. Full scale 
diagrams are used to make 
absolutely certain that boiler 
tubes fit when they are assem- 
bled in the field. 


7 


on the tubes but it enables a destroyer to get up 


Red-hot boilers. Nationat Seamless Tubes on 
new U. S. destroyers must be able to operate at a 
cherry-red without failure. This puts a terrific strain 


551,388 miles per set of National Seamless Boiler Tubes. That's the 
amazing average set by 11 locomotives running from San Francisco to 
Kansas City, Mo. One engine rolled up a total of 695,118 miles before tubes 


were changed. 


steam in a fraction of the time formerly required. - 


HE war has forced boiler 

tube users to get the max- 
imum possible service out of every 
tube. Durability has become the 
prime factor, with safe operation 
under overloads running a close 
second. Important, too, is the 
ability of a tube to withstand 
manipulation punishment both in 
original installation and subse- 
quent resetting of the tubes. Here’s 
how Seamless is standing up under 
war conditions: 


More and more reports are 
coming in which show NATIONAL 
Seamless Tubes are giving up to 
double the life of non-seamless 
tubes. This is due chiefly to three 
factors—higher grade steel to be- 
gin with, no welds, and uniform 
wall strength throughout. 


Columbia Steel C y, San Fr 


NATIONAL TUBE COMPANY | 


PITTSBURGH, PA. 
, Pacific Coast Distributors 


United States Steel Export Company, New York 


Other reports emphasize that 
when boiler equipment is fabri- 
cated from seamless tubes, all un- 
certainty about its tubes is re- 
moved, that there need be no fear 
that under the rigors of modern 
conditions some slight, discon- 
tinuity in a weld will provide the 
starting point for a disastrous fail- 
ure. 


Still other Master Boiler Makers 


report that NaTIonAL Seamless 


Tubes can be more readily bent, 
expanded, flanged, beaded, and 
rolled tightly into headers with- 
out splitting or fracture. They 
say these are practical qualities 
that boiler makers always appre- 
ciate. 


When conditions ease up and 
more boiler tubes become avail- 
able, remember the experience of 
these seamless users and why they 
are glad they used Seamless. 


Steel needs scrap NOW .... send it inl! 


used CSS Boiler 
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TYPE F28C 


GUARDS AGAINST FLAME 


Monitors oil, gas, pulverized coal burners electronically. 
Instantly detects flame failure, cuts off fuel supply. 


Controls Every Flame—positively observes even blue transparent gas pilot flame— 
is the only photoelectric safeguard sufficiently sensitive for use with all fuels and 
for monitoring pilot, main flame, or both. 


Acts Instantly, Dependably—is the only control that detects flame failure entirely 
by direct observation of the flame itself. All other control methods rely wholly ot 
partly on temperature, electrical conductivity or other indirect and, therefore, less 
positive flame characteristics. 


Provides Completely Automatic Controf—is used alone for control of manually 
ignited burners, to turn off both main and pilot valves and sound an alarm; or, 
when burner is automatically fired with Program Relay Type R25, to provide 
desired sequence of fuel pump and valve operation. 


THERMOSTAT 


MANUAL §=MAIN SOLENOID 
vaLve VALVE 


TYPICAL FIREYE INSTALLATION FOR AUTOMATI- 
CALLY IGNITED BURNER 


fireye BOILER FEEDWATER CONTROL 


For complete information, write today for Catalog 50 


Floatless . . . Maintenance-Free . . . Electronic 
‘ 
@ Maintains Desired Water Level Automati- @ Fireye Boiler Feedwater Control operates 
cally. electronically, contains no moving parts to 
@ Instantly Cuts Off Fuel Supply and Sounds wear out or fail in operation, is simple to 
Alarm at Low-Water Danger acl install—at last makes available to the aver- 
age power plant completely automatic con- 


trol—at low cost. 


Write today for Catalog 51 


AC Sum 
Electronic Cost 
Typical FIREYE Installation For Automatic Boiler Feedw™ 
Control And Low-Level Safeguard 


CONTROL 


Probe Fitting 


B Cambrid 42, Massachusett. 


DISTRICT OFFICES IN ALL PRINCIPA 
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[| PUMP TIPS FROM ALLIS-CHALMERS=ONE IN A SERIES ]} 


How make SHAFTS 
Last Lon 


The Allis-Chalmers 
“Electrifugal’’ Pump 
is a unit-designed 
pump . . . with both 
impeller and motor 
mounted on one shaft 
and in one frame. 
The next time you 
need new pumps. . . 
look into the extra 
efficiency, ruggedness 
and long life of Allis- 
Cholmers centrifugal 
pumps ... the “‘Elec- 
trifugal"’ . . . and all 
types for every porpose. 


HERE YOU HAVE an Allis-Chalmers 

“Electrifugal” Pump ... shaft and 
rotor pictured at left... you don’t have an 
alignment problem—because both impeller 
and rotor are mounted on one shaft. 


However, many pumps in use today are 
coupled to a separate motor, and how well 
the two are aligned has a lot to do with 
how long the shaft lasts . . . and the pump 
and coupling too . . . because misalignment 
starts all three fighting each other! 


Here are a few tips which will help you 
get longer life out of pump shafts: 


» See that pump and motor coupling flanges 
are parallel . . . both vertically and axially 
... and that they are kept that way! 


) If misalignment recurs frequently, check 
foundations, piping, bolted connections. 


} In the case of boiler feed or other pumps 
which reach high operating temperatures, 
be sure that alignment of motor and pump 
is checked after both have been operating. 
Otherwise they might develop misalignment 
from unequal expansion. 


> If you haven’t done so already, send for 
your free copy of “Handbook for Wartime 
Care of Centrifugal Pumps’. Contains no 
advertising. ALLISs-CHALMERS MFG. Co., 
MILWAUKEE 1, WISCONSIN. A 1707 


Tune in y Blue Network, every Saturday at 8:3 at 8: 130 pm, EWT. 


Allis-Chalmers builds all 
types and variations of 
pumps shown atright. Ca- 
Pacities from 10 to 150,000 


9pm—heads to 2500 Ibs. 
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More soap for war uses. Hagan 
Automatic Combustion Control in 
a large soap manufacturing plant 
is keeping steam production at a 
maximum and fuel consumption at 
a minimum, thus helping to relieve 
scarcities of both soap and fuel. 


More railroad equipment. Con- 
tinuous production was necessary 
in the plant of this railway equip- 
ment manufacturer and Hagan 
Control has been maintaining peak 
boiler output without fail. 


t 


More aluminum. | Ships trans- 
porting bauxite ore are equipped 
with Hagan Control which gives 
them equal cruising range with less 
fuel permitting more cargo carry- 
ing capacity. 
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your Hagan Control 


WE might just as well ask you how much you would take for your 

right arm. For today, the value of automatic combustion control 
cannot be measured in dollars alone. Any war plant operator knows 
how well it has enabled him to meet the man-power problem, the 
fuel shortage and the demand for every possible pound of steam. He 
looks, also, to the long-range investment . . . the years of trouble-tree 
service it will give. _ 

Because of the remarkable simplicity of its operation, the sturdy 
way in which it is built, the exclusive Hagan features which set it in 
a class by itself, Hagan Control accomplishes these results with a 
minimum of time, attention and trouble. 

If you need automatic combustion control we can help you. 


HAGAN CORPORATION: 


HAGAN BUILDING: PITTSBURGH 30, PA. 


HAGAN CONTROL ASSURES 


MAXIMUM QUANTITY of steam from any given plant, by intro- 
ducing fuel and air in correct proportion for utmost efficiency. 


MAXIMUM UTILIZATION vaiue, uniform steam pressure and 
temperature, in accordance with d d 


MAXIMUM OUTPUT from boilers of differing capacities, auto- 
matically. 


MAXIMUM STEAM for production, by reducing loss of steam in 
frequent soot-blowing. 


MAXIMUM PROTECTION of auxiliary equip 
etc., by maintenance of uniform operating conditions. 


t, fans, st 


HAGAN 
HALL 
BUROMIN 
CALGON 


COMBUSTION CONTROL 


andl stil the 
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BALANCE 


PRINCIPLE OF MEASUREMENT AND CONTROL 


ents in the application of the Force 


| Recent developm 
g and unique 


ple offer some interestin 


Balance princi 
gulation and 


possibilities for the automatic re 
ement of flow — pressure — liquid level and 


measur 
Write us 


for details. 


temperature in your plant. 


REPUBLIC 


INSTRUMENTS 
AND CONTROLS 
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The Smoot Engineering Corp., now a part of the 


Republic Flow Meters Co., were early pioneers in the 
application of the Force Balance principle to auto- 
matic metering and control equipment. The first Smoot 
regulators built in 1914 incorporated the Force Bal- 
ance principle as have all Smoot (now Republic) regu- 
lators since that time. It is the recent developments 
in the application of this old principle that are 
establishing new standards of accuracy and sensi- 


tivity in the field of measurement and control. 


epublic Flow 


1; 
Diversey Parkway 
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Knit metal mesh has provided the answer to a lot 
of tough problems. Perhaps it’s the answer to one 
of your problems, too. 


The special linked loop design assures flexibility, 


high resistance to breakage, and bias strength. 


The fabric holds together even when made of very 
fine wire (.0045” diameter) and with as few as 4 or 
5 openings to the inch. It can be compressed lightly 
for air, liquid or gas filters... tightly for gaskets. 


In applications requiring extra strength, tough- 
ness, resistance to high temperatures, corrosion 
resistance, and other specialized properties, INCO 
Nickel Alloys are used. 


Thus, Inconel knit mesh is used for airplane ex- 
haust manifold gaskets that must retain flexible 
strength at 1500° F., and for capillary wicks in air- 
plane cabin heating units. Pure Nickel is used ina 
design that prevents sagging of fine mesh electronic 
tube grids. 


Rustless, corrosion-resistant knit Monel pads are 
used to filter grit and scale from locomotive feed- 
water before it is pumped back into the boiler. The 
Monel mesh made from .006” wire, permits free 
flow of the water as there is 96% free space... 
15,000 square inches of filtering area in a 14” x 20" 
pad. The pads are readily cleaned every four or five 
weeks in Oakite and Soda Ash Solution. 


For further information, write direct to Met 
Textile Corporation, Orange, N. J., makers of knit 
metal mesh, or to: The International Nickel Com 
pany, Inc., 67 Wall Street, New York 5, N. Y. 


INCO NICKEL ALLOYS. 


MONEL MONEL « MONEL “R” MONEL “KR” MONEL INCONEL NICKEL + NICKEL ¢ Sheet... Strip... Rod... Tubing... Wire...Casting® 
\ 
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saves you Man-hours 
and Money because 
“Grips like Magic!” 


= Allis-Chalmers’ new ‘Magic- 
Mounting and removing : Grip” Sheave locks to 


of “Magic-Grip” sheaves 


are quick and easy op- : ee shaft in one casy operation, 


erations because... 


tapered split bushing 4 Fs mounts faster than any 

shaft tolerances. sheave on the market, 
* It helps conserve your 


motors and machines, too! 


Tue sheave that “grips like magic” is kind to 


both shafts and bearings. Its positive clamp fit 
allows sheave to be changed as often as desired 
without injury to shaft or itself. And the new 
design of “Magic-Grip” permits sheave to be 
mounted closer to motor... increasing bearing 
life by reducing shaft overhang. 


You get smoother running performance, too, 
because the new “Magic-Grip” sheave is perfect- 
ly centered when installed on shaft. 


HOLE FOR Allis-Chalmers “Magic-Grip” is assembled and 
CAP SCREW ~ , =e ‘ee mounted as a unit, assuring true alignment. Its 

> . os TAPERED split-bushing feature allows for over- or under- 
\ a BUSHING sized shafts ... making it possible for anyone to 


TAPPED HOLE —__ : SHEAVE mount or demount sheave easily. 


FOR UNLOCKING And you get all these advantages at no in- 
SHEAVE 


crease in price. Now, more than ever, it pays 
to make Allis-Chalmers your “V-Belt Drive 
Headquarters,” 


“Magic-Grip” sheaves are stocked in a com- 
plete line. For full data, ask our district office or 
dealer for B6310. Or write ALLIS-CHALMERS, 
MILWAUKEE 1, WIS. 


A 1683 


SHEAVES 
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Special tools, gages, jigs and templates used in the 
production of the integral steam turbine rotor shown. 


Ren its inception in 1901, the De Laval Steam 
Turbine Company has recognized that the best 
results are obtainable only by confining the 
work of its staff to the development, design 
and production of a single class of manufac- 
ture, having the same general characteristics 
and requiring the same processes and high 
grade of workmanship. Consequently the 
efforts of the company have been confined to 
high-speed rotary power equipment, including 
STEAM TURBINES, HELICAL and WORM SPEED 
REDUCING GEARS, CENTRIFUGAL PUMPS and 
COMPRESSORS and ROTARY OIL PUMPS. 

The jigs, tools and gages required for the 
production of high-grade work are much more 
expensive and elaborate than are those neces- 
sary for work requiring less refinement and 
care in manufacture. Also, the type of shop 
employee who can perform this accurate work 
is entirely different from that required for 
less particular and accurate classes of work. 


M-29 


MANUFACTURERS OF TURBINES. STEAM. 
HYDRAULIC; PUMPS... CENTRIFUGAL 


STEAM TU RBINE co CLOGLESS, ROTARY DISPLACEMEN! 


MOTOR-MOUNTED, MIXED-FLOM, PRO 
PELLER; PRIMING SYSTEMS; CENTRIFUGAL 

ENTO N 2, N. BLOWERS and COMPRESSORS; GEARS. 
WORM, HELICAL; and FLEXIBLE COUPLINGS 
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TO SOLVE YOUR MECHANICAL DRIVE PROBLEMS ip 


TURBINE HELP QUICK, 

When you need steam for 
mechanical drives, phone Westinghouse 
Steam Headquarters. Because Westinghouse 
maintains offices in every major city, a trained 
industrial engineer can be in your plant 
quick—ready to discuss your steam problems 
and recommend the turbine your job requires, 
You'll find a ‘Westinghouse office near you’ 
handy—especially on rush war jobs. 


~ 


Fat, 


Type C-14 Single-stage General-purpose Turbine. Built for 
service at 5 to approximately 200 hp; speed range 1000-5000 
rpm. Suitable for use with steam pressures through 600 lbs. 
gauge, and for total temperatures through 750° F, 


COMPLETE LINE. A call 

to Steam Headquarters 
eliminates the bother of ‘‘shopping”’ for the 
size turbine your steam conditions require. 
Westinghouse builds a complete line o 
mechanical drive turbines—from 5 to 3000 
hp—PLUS a complete line of auxiliary equip- 
ment. So with one purchase order, you 
centralize responsibility for design, manv- 
facture, delivery and servicing of all yout 
mechanical drive turbines and auxiliaries 


Type C-20 Single-stage General-purpose Turbine. Built for service 
up to approximately 600 hp; speed range 1000-5000 rpm. Suitable 
for use with steam pressures through 600 lbs. gauge, and for 
total temperatures through 750° F. 


Westinghouse Sex Heed guilt 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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EXPERT DESIGN. Most 
mechanical drive tur- 
. — bines require only a small amount of special 
, B steam designing. But when unusual steam 
conditions are encountered, expert design 
t IE help is necessary. Steam Headquarters main- 
; — tains a permanent staff of steam design experts 
. IE who daily engineer turbines for all varieties 
" & ofconditions. Each Westinghouse turbine you 

buy is matched to its job. 


Type C-225 Two-stage General-purpose Turbine. Built for 
services through approximately 1500 hp; speed range 1000- 
5000 rpm. Suitable for use with steam pressures through 600 
lbs. gauge, and for total temperatures through 750° F. 


Is NATIONWIDE SERVICE. 
ae Installing your turbine— 


e. & getting it running—and KEEPING it running 
of I is the responsibility of our nationwide Steam 
)) fF Service. Westinghouse turbines are built to 
p- E keep service requirements at minimum. But 
ou | Man emergency, your Westinghouse Steam 
u- B Serviceman is as near as your telephone— 
ur  ‘eady to act as turbine trouble shooter . . . any- 
ss, Where... any time of night or day. 


Type C-25 Single-stage General-purpose Turbine. Built for 
Service up to approximately 1200 hp; speed range 1000-5000 
tpm. Suitable for use with steam pressures through 600 lbs. 
gauge, and for total temperatures through 750° F. 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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Holding 


Transformer 


Temperatures 


down 
to 


Another job for 
BYERS WROUGHT IRON 


All electrical equipment made to- hundreds and cover periods of up _— cludes _heavy-wall conduit, motor 


day faces the prospect of sustained _to half a century. frames, yokes for aircraft ampli- 
full-load or over-load operation... The qualities of wrought iron dynes, lightning masts, precipi- 
so the cooling system that keeps which recommend it for this new __ tator plates, salt annealing furnace 
transformers from “running a _ service come directly from its un- electrodes, switch and junction 


fever’ has a highly responsible job. usual composition. Wrought iron boxes, generator housings and bus 
When the availability and de- is composed of a high-purity iron bars. There may be some unsus- 
livery situation necessitated a base, threaded with tiny fibers of | pected places where wrought iron 
change in material specifications glass-like silica slag. The network could serve you, and a review o 
for the cooling coils, the engineers _ of fibers diffuses and spreads cor- some of the places where it is serv- 
at the Pennsylvania Transformer _rosive attack, avoiding the pitting ing others is an excellent way to 
Company made a careful investi- and penetration that generally find out. Our technical bulletin, 
gation, including tests of welding causes ordinary materials to fail. “101 Uses for Wrought Iron” pic: 
and bending qualities, and chose Then, too, the fibers anchor the tures and describes a number o 
wrought iron. A photoofoneofthe initial protective film firmly in various applications. May we send 
wrought iron elliptical coils in- place, shielding the underlying you a complimentary copy? 


stalled is shown above. Box coils, metal. A. M. Byers Company. Estab- 
with 90° bends on the corners, As time goes on, engineers are _ lished 1864. Offices in Pittsburg! 
are also being produced. finding more and more important Boston, New York, Philadelphia 

The life expectancy of the trans- uses for wrought iron in the elec- | Washington, Chicago, St. Louis 


formers is 25 years, so thatthe cor- _trical field. The present list in- | Houston, Seattle, San Francisco. 
rosion-resisting qualities of wrought 
iron are highly important. As gen- 
erally wrought CORROSION COSTS YOU MORE THAN WROUGHT 
past experience provided a sound 
basis for selection. The material is 


utilized for transformer cases in- BYERS 

in GENUINE WROUGHT IRON 

and for external radiation coils. 

And when its use in heat-exchanger TUBULAR AND HOT ROLLED PRODUCTS 
applications is considered, the ELECTRIC FURNACE ALLOY STEELS - OPEN HEARTH ALLOY STEELS 


available records mount into the CARSON STEEL TUBULAR 
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ESTABLISHED IN 1882 


Let’s Fight for Clean Air 


EVER BEFORE in this generation have 
the skies over industrial America been so 
dark, the sun so dim, or the air so thick. To 
some, smoke spells production, but this vast 
smudge from ten thousand stacks won’t speed 
the defeat of Germany or Japan. Instead it in- 
jures morale, impairs the health of war workers, 
damages property and product, overloads laun- 
dries and wastes coal. 

True, the war caught us unprepared for clean 
stacks, so we must suffer a little longer for past 
neglect. Just the same, there’s a warning written 
in that smoky sky. It says that American towns 
and cities can’t stay this way after the boys get 
home. 

The incredible evils of smoke are a challenge 
to our common sense—they mean widespread 
sinus and lung troubles; damage to throats and 
eyes; sunshine starvation; dirty buildings, 
streets and faces; corrosive deposits on metal 
structures and monuments, even on library 
books. Is it safe to assume that postwar America 


will tolerate this vast destruction of human 
values and property ? 

Now here’s the practical point: Let forward- 
looking power engineers give every postwar 
modernization plan the clean-stack test. Are 
projected furnaces and firing equipment good 
enough and big enough to carry the peaks with- 
out smoke? Will they stay smoke free with any 
available coal? If not, the plant will be obsolete 
the day it starts operation. 

No matter how you figure it, the smokeless 
plant is the only safe plant to own—and by far 
the cheapest to run. It burns fewer tons of less 
costly coal. It builds public good will, and pro- 
tects buildings, machines and products. Above 
all, it guards the health of the community, even 
the lives of its citizens. 

As far as any man can be, the power engineer 
is the giver of life to his community through his 
generation of power to vitalize its industry and 
transportation. Some day he will free this gift 
of the taint of destructive smoke. 
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From Sewage-Disposal Digester Gas Cc me}, 


POWER and 


> A MODERN activated-sludge sewage- 
treatment plant is in reality six plants 
—all combined into a continuous pro- 
cess: pumping, air compressing, sewage 
treatment, gas producing, power gen- 
erating and heating. Representative of 
the latest development in such works is 
New York City’s Bowery Bay, at As- 
toria, Long Island, with 40-mgd treating 
capacity. Two 800-hp gas engines, with 
space for two more, are among its inter- 
esting features. 

Before describing the power, pump- 
ing, air-compressing and heating equip- 
ment, let’s look briefly at the treatment 
system. Fig. 2 shows diagrammatically 
the principal features of such a plant. 
Raw sewage from the sewage system 
comes into the screen chamber through 
hydraulically operated gates that close 
automatically to prevent flooding of the 
screen house during periods of exces- 
sively high flow into the sewers. The 
sewage passes through coarse racks to 
remove larger solids. such as tin cans, 
bed springs, Christmas trees, wood 
blocks, baby carriages, and the like. 
Fine racks remove other material that 
might stick in the pumps. After grind- 
ing, the fine rackings are returned to 
the raw sewage which contains 0.05%, 
or less, of solids. 


Sewage Flow 


Large pumps discharge screened sew- 
age to the grit chamber, where it passes 
through at about 1 ft per sec. Here 
sand, cinders, ashes and other hard ma- 
terial settle out, but the organic solids 
are carried into the preliminary settling 
tanks. In these tanks about 50% of the 
remaining solids settle before the efflu- 
ent goes to the aeration tanks where it 
is subjected to biological treatment, 
known as an activated-sludge process. 
Organisms inherent to this process 
multiply rapidly in the presence of 
oxygen, supplied by compressed air 
forced through porous plates in the 
bottom of the aeration tanks. 

From the aeration tanks, sewage goes 
to the final settling tanks. Major part 
of the solids settling out in these tanks 
is returned to the aeration tanks to pro- 
vide activated sludge. Liquid leaving 
the final settling tank is sparkling clear 
and in proper condition to discharge to 
a river or other water course. 


64 (144) 


HEAT for Plant Operaticn 


Grit, removed mechanically from the oxygen) bacteria, it is redi ed to » 
grit chamber, is washed by effluent innocuous humusy material. This 


( 
from the final settling tanks and hauled — gested sludge is similar to + vamp xj a 
away for fill. Sludge settling out in the for lawns and gardens and muy be use pro 
preliminary and part of the sludge from _as a soil conditioner. a 
the final settling tanks is removed me- From the digester process. gas js ob. J -; 
chanically and pumped to the digester tained having a normal heat eontent o! 9 
tanks. Here, under the influence of an about 640 Btu per cu ft. This ga MM), 
85-F temperature and the action of approximating 64% methane. 336 MB hoo 
anaerobic (able to live in absence of free CO. and 3% of other gases is used {oy age 


Fig. 1—Two 800-hp 7-cylinder 300-rpm sludge-gas engines connect directly to 560-b¥ 
208-v 60-cyele ac generators that supply power to compressor and pump mol 


Activating air, 7 psi Activated 
sewage sewage 
Pump- Preliminary H ne 
and- Grit settling Aeration settling f 
8 £ plant H tanks tanks tan 
Sewage’ * 
Sludge - Sludge - Ge 
digester thickening \ 
>= tank tank 


Fig. 2—Simplified diagram of raw-sewage flow through the treatment works and we 
recovery of sludge gas for power generating and for plant-and-proces- heati 
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‘7 New )ork City’s sludge-treatment works are among the largest in the world. Its new 


effluent 


Clean 


and tbe 
ting 


Bower’ Bay plant has an extensive arrangement of power and heating equipment, includ- 


ing operation of two 800-hp digester-gas engines connected to 560-kw ac generators 


power generation and heating purposes. 

Grease recovery, a recent develop- 
ment, provides another profitable by- 
product from sewage treatment. Scum 
from the sewage-settling tanks contains 
75 to 80% fat on a dry basis. Prompted 
by a desire to make this fat available to 
the war effort, the city of New York 
began an investigation over 18 months 
ago to determine the possibilities of its 


recovery and utilization. As a result of 
these studies, approximately 1.500.000 
lb of scum is now recovered and sold 
annually from Wards Island. Bowery 
Bay. Tallmans Island, Coney Island and 
Jamaica plants. Thus. a waste product 
has been turned into badly needed war 
material, in large amounts, and the city 
gets several thousand dollars annually 
without additional operating cost. 
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Fig. 3—Piping for heat recovery from lubricating oil, engine jackets and exhaust 
fas and heat disposal in sludge digesters, building heating and coolers 


it. {Four '),000-cfm 7-psi 2-stage blowers, driven by 500-hp 3600-rpm wound-rotor 


motors suppl ing air for activated-sludge sewage treatment tanks 
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New York City, a leader in sewage 
treatment and generating power from 
sewage-digester gas, now has 25,600 hp 
of digester-gas engines in service, or 
projected for installation as soon as 
conditions begin to return to normal 
(See table). On July 1, 1941, the coun- 
try’s sewage-treatment plants had only 
22.000 hp in digester-gas engines, of 
which 8780 hp were in New York City. 
Since then. the Jamaica plant has 
placed in operation 4320 hp more of 
these engines. 

Amount of digester gas available for 
power generation and heating depends 
on (1) type of plant, which governs the 
quantity of solids removed from the 
sewage, (2) adequate digester capacity 
and (3) proper operation of the di- 
gesters. On the other hand, treatment 
given the sewage determines the power 
required for plant operation. For ex- 
ample, Coney Island gives sewage pre- 
liminary treatment only, supplemented 
by chemical precipitation and chlorina- 
tion in summer, consequently its chief 
power load is for pumping. In 1943 
this plant. operating at 53-mgd capacity, 
produced 92,000,000 cu ft of digester 
gas. sufficient to supply all its power 
(4.100.000 kwhr) and heating. 


Activated-Sludge Plant 


Tallmans Island, an activated-sludge 
plant, has a much larger power load. 
per million gallons of sewage treated, 
than the Coney Island plant because of 
the large volume of low-pressure air re- 
quired in the activated-sludge tanks. In 
the Tallmans Island plant gas engines 
drive the main sewage pumps and the 
blowers that supply the low-pressure 
air. Power is purchased for driving 
booster pumps, for all auxiliary drives. 
and for lighting. During 1943, this 
plant treated on an average 14 mgd of 
sewage from which 65.000.000 cu {t of 
gas was recovered. In addition, 620.- 
000 kwhr of electric energy was pur- 
chased to supply auxiliary power and 
the lighting loads. 

And now for a description of the 
Bowery Bay plant. One of the more 
recent to go into service, it gives a gen- 
eral picture of the power requirements 
and equipment in an electrically oper- 
ated activated-sludge plant. Power for 
driving pumps and for supplying low- 
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pressure air comprises a large part of 
the plant load. 

Raw sewage is pumped from the wet 
well by two 42-mgd and two 21-mgd 
bottom-suction vertical non-clogging 
centrifugal pumps into the treatment 
system, Fig. 5. These pumps, located in 
a dry pit, always operate with a static 
head on their suction. The large pumps, 
driven by 400-hp wound-rotor motors, 
and the small ones by 200-hp, Fig. 6, 
have 15-point speed regulators auto- 
matically actuated by a wet-well float to 
maintain the most efficient suction head, 
which is 4 to 5 ft. Speed of the pumps 
can be regulated to control their dis- 
charge over a range of 50 to 100% 
capacity. With this arrangement, pump 
discharge can be regulated from one 
half the capacity of one small pump 
(10.5 gpd) up to the full capacity of 
the pumps in service. 

A hand-operated gate valve in the 
suction and a compressed-air operated 


cone valve in the discharge of each Fig. 5—Two 42-mgd and two 21-mgd bottom-suction centrifugal pumps in a dry pi 
take raw sewage from the wet well and discharge it to treatment processes 


pump permits isolating it from the sys- 
tem. The air-actuated cone valve oper- 
ates automatically as a check valve, 
opening when the pump starts and 
closing when it stops. 


Centrifugal Blowers 


Air for the activated sludge tanks is 
supplied at 7 psi by four 10,000-cfm 
2-stage centrifugal blowers driven by 
500-hp 3600-rpm wound-rotor motors. 
They are pushbutton started and op- 
erate at constant speed. A compressed- 
air-operated cone valve in the discharge 
of each compressor acts as a check 
valve, automatically opening when the 
compressor comes up to speed and clos- 
ing when it stops. Air flow to the acti- 
vated-sludge tanks is regulated manu- 
ally when necessary by a butterfly valve 
in the intake of each blower. Air to 
these tanks passes through porous 


plates in their bottoms. : Pores in the Fig. 6—These 400- and 200-hp wound-rotor motors drive the raw-sewage pum’ 
plates are so small that dirt in ordinary speeds that permit regulating their discharge from 50 to 100% rated capacity 


Digester-Gas Engines Installed in or Projected for New York City’s Sewage-Treatment Plants 


- Engines 
Year No.of Capacity Total Speed No. of Kind of Load 

Plant instatled engines each, hp hp evlinders load rating 
Coney Island 1936 300 900 Ac gen 200 kw 
Coney Island Ext 1941 2700 Ac gen 600 kw 
Tallmans Island 1939 1600 Blowers 20,000 cfm 
Tallmans Island 1939 900 Blowers 10,000 cfm 
Tallmans Island 1939 720 Cent Pump 35 mgd 
Tallmans Island 1939 360 Cent Pump 15 med 
Bowery Bay 1941 1600 ac gen 560 kw 
Jamaica Bay 1943 4320 Ac gen 1000 kw 
26th Ward Designed 3900 Ac gen 900 kw 
Hunts Point Projected 3600 
Owls Head Projected 5000 
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amosphe ic air would soon clog them. 
To eliminate this difficulty all air to the 
blowers passes through an electrostatic 
ir cleaner that removes over 909% of 
solids ‘rom it. 

Compressed air, to operate the cone 
yalves on the pumps and blowers, for 
the ejection of grit from the grit cham- 
ber to the storage hoppers, and for other 
purposes, is supplied by two 100-psi 
150-cfm motor-driven compressors. 


Two 800-hp 7-cylinder 300-rpm heavy- 
duty fully inclosed sludge-gas engines, 
Fig. 1, with removable cylinder liners. 
separate cylinder heads and oil-cooled 
pistons, connect directly to 700-kva 
0.80-pf 208-v 3-phase 60-cycle gener- 
ators. On test, they developed a brake- 
horsepower-hour on a gas consumption 
equivalent to 9584 Btu. Ultimate plans 
provide for a total of four 2000-hp en- 
gines within 25 years when the esti- 


mated normal sewage flow will amount 
to 120 mgd, three times the present 
rated capacity of 40 mgd. During 1943, 
operation averaged 36.5 mgd of sewage 
treated, from which 75,000,000 cu ft of 
sludge gas was recovered. Most of this 
gas was used in the two engines, which 
produce 2,900,000 kwhr. Heat recov- 
ered from engine jacket water and ex- 
haust gas did practically all heating 
(Continued on page 136) 


GAS-ENGINE EQUIPMENT: 


Rathbun Jones Engrg Co 
2, 800-hp, 7- cylinder, 15.5-in. pistons, 22-in. stroke, 1100-fpm piston 
speed, 300-rpm 


Jacket-water circulating pumps, 2, 260 gpm, 110-ft head 
Ingersoll-Rand Co 
Jacket-water cooling-water pumps, 2, 300-gpm, 35-ft head 
Ingersoll-Rand Co 


Exhaust-gas water Whitlock Mfg Co 
2, each 260 gpm, temperature rise 10 F 
Water-to-water heat exchangers.......cccecceceees .Griscom-Russell Co 


2, each 260-gpm jacket water, 150 to 115 F; 300-gpm digester water, 
110 to 130 F 
2, each 520 gpm, 140 to 115 F, cooling water, 1300 gpm, 70 to 80 F 
Lubricating-oil transfer pumps, 2, 20-gpm, 50-psi....Goulds Pumps, Inc 
Engine-starting and piston-cooling oil pumps........Goulds Pumps, Inc 
2, 20-gpm, 50-psi 
Lubricating-oil clarifiers, 3; 100-gph.......... ....--Briggs Clarifier Co 
Lubricating-oil centrifugal purifier, 100 gph.........Goulds Pumps, Inc 
Gas-engine starting air compressors, 2, 40-cfm, 250-psi. . Ingersoll-Rand Co 
Pump and compressor motors........ .....U. S. Electrical Motors, Inc 
Westinghouse Elec & Mfg Co 
Auxiliary starting air compressor..........+++.++++-ingersoll-Rand Co 
1, gas-engine-driven, 8-cfm, 250-psi 
Starting air tanks, 4, 30 cu ft, 250-psi.............. Co 


ELECTRIC POWER SUPPLY EQUIPMENT: 


2, 560-kw, pf, 208-v, 3- phase, 

Exciter, direct-connected, 115-v...... «+++.+..+Electric Machinery Mfg Co 
Air-break ......I-T-E Circuit Breaker Co 
Switchboard, meters and voltage regulators. .Westinghouse Elec & Mfg Co 
Crane, 5-ton, Shaw-Box........... -+++++++-Manning, Maxwell & Moore 
SEWAGE PUMPS: 

Main sewage pumps.............. +eeeeee++DeLaval Steam Turbine Co 


2, 42 mgd, and 2, 21 mgd, 300-rpm vertical, bottom-suction, non- 
Clogging centrifugal 
2, 400-hp, and 2, 200-hp, 300-rpm, 208-v, 3-phase, 60-cycle wound-rotor 
Motor starters & 15-point controllers. . Westinghouse Elec & Mfg Co 
Fump-suction gate valves..... Valve Mfg Co 
Pump-discharge air-operated cone valves.......Chapman Valve Mfg Co 
Return sludge pumps, 3, centrifugal, 7000 gpm...Morris Machine Works 
Sludge-pump motors, 30-hp........ Burke Electric Co 


Electric Co 


dge pump, plunger...... .Marlow Pumps 
pump motor, 7.5- to 15-hp. "Electrical Motors, Inc 
Reduction Gear Works 
Sludge-pump Electrical Motors, Inc 
BLOWERS AND COMPRESSORS: 
= 
centrifugal, 10,000-cfm, 7-psi, 3600-rpm 
Blow P, 3600-rpm, 208-v, 60-cycle, 3-phase wound rotor 
€t-motor .tarters, pushbutton...... ..- Westinghouse Elec & Mfg Co 
El Electrostatic «ir filters on blower suctions...... American Air Filter Co 


Blower-disch 
Slower, butte 
Oil-temperatu: 
Service air 
Ait-compress 


xe air-operated cone valves....Chapman Valve Mfg 
y valves, manually operated......Chapman Valve Mfg 

and pressure relays..........+....+-General Electric Co 
Pressors, 2, 100-cfm each, 100-psi......Ingersoll-Rand Co 
motors..... S. Electrical Motors, Inc 


Bowery Bay Sewage Treatment Wor 


PRINCIPAL POWER, PUMPING AND COMPRESSED-AIR EQUIPMENT 
ks, City of New York, Astoria, N. Y. 


25-hp, squirrel-cage, 1800-rpm 
Air-compressor motor starters..... oe Westinghouse Elec & Mfg Co 


HEATING-SYSTEM EQUIPMENT: 


Simplex Oil Heating Corp 
Boiler automatic control........... Minneapolis-Honeywell Regulator Co 
Fuel-oil heater, electric.............eee08 Westinghouse Elec & Mfg Co 
Fuel-oil pumps, 2........ ....-Simplex Oil Heating Corp 


. Griscom-Russell Co 
. Griscom-Russell Co 


H-t heating system, water-to-water heat exchanger... 
H-t heating-system, steam-to-water heat exchanger. . 
H-t heating-system circulating pumps, 2 
Worthington Pump & Mach Corp 
L-t heating-system circulating pumps, 2 
Worthington Pump & Mach Corp 


Condensate-return and boiler-feed pumps, 2....... Economy Pumps, Ine 
Digester heating-water pump, 1, reciprocating....Union Steam Pump Co 
Digester-pump reduction gears.............+.: Philadelphia Gear Works 
Digester heating-water pumps, 2, centrifugal......... Ingersoll-Rand Co 
Digester pump motors, 3, 10-hp........... U. S. Electrical Motors, Inc 


VALVES, TRAPS AND STRAINERS: 


Crane Co 
Jenkins Bros 
Crane Co 
Jenkins Bros 
Motor-operated ...Chapman Valve Mfg Co 
Relief valves..... Manning, Maxwell & Moore 


Thermostatically operated valves 
Automatic Temperature Control Co, Inc 


METERS: 

Simplex Valve & Meter Co 
FI Roots-Connersville Blower Corp 

American District Steam Co 
Pressure gages, indicating................. Manning, Maxwell & Moore 
Pyrometers on engines............... Weston Electrical Instrument Co 
Thermometers, mercury...............+0% Philadelphia Thermometer Co 
Thermometers, recording............... pawn eure C J Tagliabue Mfg Co 
Temperature recorders...........-. Brown Instrument Co 


SEWAGE-TREATMENT EQUIPMENT: 


Screening grinders; grit washers; elevators and 

collectors; sludge collectors. Jeffrey Mfg Co 
Screening grinder motors, 3-hp.............-.eee008 General Electric Co 
Wallace & Tiernan Products, Inc 
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Built for inlet temperatures around 1200 F and 120-psi 


gage, combustion gas turbines require 5 to 6 cubic feet per 


kw and cost about $50 per kw installed with auxiliaries and 


generator switchboard. Special uses will provide experience 


> BASING THEIR OPINION on 40 years of 
accumulated experience in development 
of gas turbines, Brown Boveri engineers 
feel certain that continuous combustion 
units will find practical application as 
soon as materials are available. De- 
signers will neither have to go to ex- 
tremes in temperature or pressure nor 
sacrifice low cost, small space and sim- 
ple layout achieved in the several units 
already in service. Some 35 turbine- 
compressor units built by two manufac- 
turers are now in regular operation in 
the United States, while more than 75 
others are employed with Velox boilers 
in stationary plants throughout the 
world, 

Although the primary purpose of 
these machines is the supply of air 
under conditions dictated by aviation 
gasoline refining or by desired furnace 
supercharging in the Velox, nearly all 
make a byproduct electric-power sur- 
plus ranging from a few kw to some 
1200 kw. They are, therefore, power 
units in the true sense of the word. 

While the refinery units normally op- 
erate at temperatures below 1000 F, the 
original Brown Boveri designs are based 
on 1112 F (600 C). The relatively 
conservative step upward to 1200 F can 
be immediately expected with present 
known materials. 

A single-shaft gas-turbine power plant 
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By PAUL R SIDLER, 


Resident Engineer 
Brown Boveri & Co, Switzerland 


Fig. 2—Two 176,000-Ib-per-hr Velox 
steam generators supply a 31,500-kw tur 
bine with 400-psi 800-F steam at Oslo, 
Norway. Note boiler is near turbine 


can be constructed, when war condi- 
tions permit, for 1200 F and 60 psi-gage 
pressure in 4000- to 8000-kw size range, 
delivered and installed in the United 
States for about $50 per kw. Such a 
unit would include, perhaps, 24 sq ft 
per kw of heat exchanger, auxiliaries 
and generator switchboard. A heat rate 


better than 14.000 Btu per kwhr 
sendout could be expected. 

Such a power unit would requit®! 
minimum space oi about 6 cu ft per* 
It would be limited, as far as preset!” 
formation is available, to lic iid or 
fuel. No cooling water is nee ied. Mar 
tenance, based on experienc” with “ 
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fig. perimental 1500-kw pulverized- 
juel-fire’ combustion gas turbine with 
heat exc anger on test floor at Baden, 
Switzerl.od. No results yet available 


Fig. 3— Two Velox units, gas-turbine 
quxiliary of one in foreground, develop 
100 kw each from half their steam 
output for Argentine oil refinery 


Fig. 4—Gas-turbine-driven blower unit 
rated at 100,000 cfm supplies 35,000 cfm 
of blast air to steel mill at 17-psi gage 
pressure, plus compressed gas fuel 


6as turbine---_ 


Lubricating and governor 


Combustion 
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Yeat exchanger 
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sting machines, would be comparable 
to that of » steam turbine. 

Improvements in efficiency of the cy- 
cle can be obtained without increasing 
initial tem»erature conditions if added 
plant com) ication and some extra cost 
justifi i. Methods and equipment 
Parallel those employed in steam-tur- 
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bine practice: (1) reheating between 
turbine stages (2) intercooling between 
compressor stages (3) heat recovery 
from exhaust gas and (4) increasing 
initial pressure. 

For a relatively small unit around 
4000 kw intended for power generation 
at varying load. there would be two gas 


turbines supplied by a single combus- 
tion chamber, one driving the compres- 
sor at variable speed to suit load condi- 
tions and another driving the generator 
at constant speed. For 8000 kw or 
larger. it would probably be desirable 
to go to two pressure stages (120-psi 
gage) and add a reheater combustion 
chamber between turbines as well as 
one stage of intercooling. For 1200-F 
inlet temperature to the gas turbines. a 
heat rate close to 12,000 Btu per kwhr 
net sendout would be possible. 


Varied Applications 


With efficiencies of this sort. it would 
seem entirely practical to find applica- 
tion for gas-turbine units without await- 
ing development of materials that would 
permit, as some have suggested, gas 
temperatures as high as 1500 F. Nor 
does the present limitation to liquid or 
gas fuel present too great an obstacle 
where such fuels are now commonly 
accepted as, for example. in locomotive 
and ship drives or steel-mill blowers. 

Experiments with burning pulverized 
fuel were undertaken some time ago on 
a 1500-kw unit, Fig. 1, but no informa- 
tion on results is available in the U. 5. 
Considerable time, it is expected, must 
elapse. before satisfactory performance 
of solid fuels can be surely predicted. 

As has been pointed out from time to 
time, the present form of combustion 
gas turbine was originally developed as 
an auxiliary to the Velox boiler, which 
depends for its compactness (about one 
tenth that of watertube boilers of con- 
ventional construction) on supercharg- 
ing the combustion space to 20-35 psi. 
In a sense the Velox unit represents a 
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gas-turbine application where it is de- 
sired to take the entire output of the 
fuel as high-pressure steam, and such 
small amounts of power as may be in- 
cidental to the gas-turbine auxiliary set 
are purely a welcome byproduct. 

An example of such installations is 
afforded by the initial plant at Oslo, 
Norway, Fig. 2, first operated in 1936. 
Two Velox steam generators with their 
auxiliary gas-turbine axial-compressor 
sets are located in the same room and 
almost alongside the 31,500-kw steam- 
turbine generator. 

A novel arrangement of alternate 
steam and gas turbines is found in the 
power plant of an Argentine oil refinery. 
About half the 60,000-lb-per-hr steam 
output of the Velox steam generators 
shown in Fig. 3 goes to process, the 
other half being used for power gener- 
ation. The gas-turbine sets, of course, 
handle the total volume of combustion 
air and flue gas, but produce a negligi- 
ble amount of electric power. 

In the future it will be entirely prac- 
ticable to utilize only a small amount 
of steam-generating surface around the 
combustion chamber to supply a speci- 
fied quantity of process steam. Addi- 
tional electric power can then be taken 
from the gas-turbine set, thus eliminat- 
ing the need for the steam-turbine unit. 
Another application, already trans- 


lated into practice in two instances, is 
found in blast-furnace plants. With 
blast-furnace gas as fuel, the gas-turbine 
net output can be taken from the com- 
pressor as blast air under any desired 
pressure. The gas-turbine arrangement, 
Fig. 4, for this use would also include 
a small geared blower for compressing 
the gas fuel, as well as a starting motor. 
The unit of Fig. 4 is designed for an 
air flow of 100,000 cfm, of which 35,000 
cfm is extracted as blast air at 17-psi 
gage. It will be practicable to arrange 
for 25-psi blast air, as is customary in 
this country, or for any other desired 
pressure up to, say, 120-psi gage. 


Space Saving 


The efficiency of such arrangement is 
substantially higher than that of a 
boiler and steam turbine driving a cen- 
trifugal blower, as is now accepted 
practice. In addition, as in Fig. 4, the 
scheme lends itself well to the addition 
of a relatively large heat exchanger to 
obtain high blast temperature. The en- 
tire blast unit shown can be installed in 
a space 32 ft long by 13 ft wide, a con- 
siderable space saving over that re- 
quired by present installed equipment. 

The gas turbine for blast-furnace 
chaiging also suggests the thought of 
supercharging the blast heater and 
using the gas-turbine combustion cham- 


Fig. 5—Gas-turbine layout for 4000-hp ship drive employs two p essure stages. intercooling and double-reduction gear 


ber for blast heating. In this 
dimensions of the heating plan. 
reduced to a small fraction 
present size with Cowper stove-. 

Gas-turbine drive for shi); 
most promising. By using one 
gas turbine for the net useful p: 
another to drive the compresso 
is readily possible to obtain 
vantages of gear drive. 

Fig. 5 shows a definite proj. ct for 
commercial tanker which was worked 
out and accepted just before the way. 
Two-stage compression with : itercool. 
ing reaches a final pressure 0! 132.) 
gage. A separate 4000-hp powe: turbine 
drives the propeller through double re. 
duction gearing 6500:75 rpm. The 
2800-hp astern turbine is on ‘he sam 
shaft with the propeller turbine. 

Over-all thermal efficiency for this 
ship drive, which includes no heat ex. 
changer, is about 21%, corresponding 
to a fuel consumption of 0.68 lb oj 
bunker oil per shaft horsepower con. 
parable to that of steam-turbine drives, 

Since the gas-turbine unit offers ad- 
vantages for propulsion machinery, 
blast-air supply and certain stationary 
power applications without exceeding 
temperature limits for known materials, 
it is not too difficult to predict that early 
postwar years will see development in 
these fields. 
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Pivoted Motor Bases Keep Correct 
Tension in Flat-Belt Drives 


Two types of pivoted motor 
bases, gravity and reaction 
torque, maintain correct belt 
tension. Success depends on 


observing seven important 


requirements here outlined* 


ON LONG-CENTER FLAT-BELT DRIVES, 
sag of the slack strand, belt elasticity 
and other factors contribute to frictional 
crip between belt and pulley with nor- 
mal belt tension. On short-center drives, 
however. these factors are so reduced 
that unless external means are provided 
to maintain correct tension in a belt 
automatically, it must operate with ab- 
normal tension. Tight belts have short 
life and cause excessive wear cf the 
bearing next the pulley and require fre- 
quent adjustment. 

To overcome these difficulties, auto- 
matic belt-tension devices were devel- 
oped, such as pivoted-motor bases. They 
are available in two designs—gravity 
and reaction torque. Although the me- 
chanical details of the two designs are 
different, they both automatically main- 
tain belt tension and accommodate them- 
selves to belt stretch. 

Gravity pivoted-motor bases, Fig. 3 to 
6, use part of the motor weight to main- 
tain belt tension automatically under 
diferent loads. In the gravity base, Fig. 
3. the pivot about which the motor moves 
is located below its feet. 

Reaction-torque piveted-motor bases, 
Fig. 7 to 10, utilize reaction between 
motor stator and rotor to change belt 
tension automatically according to load. 
In the reaction-torque base, Fig. 7, the 
pivot is placed above the motor feet and 
near its shaft. 


Here’. how the two types of bases 
operate - 


Gravity pivoted-motor base consists 


of a cas!-iron or welded-steel base, B, a 


pivot shaft, S, and two cast-iron or steel 
hotor-sii»porting arms, A, Fig. 3. 
Sleeves «) the pivot shaft permit moving 
the arm to accommodate motors of dif- 
Ponte! in this article made available by the 
Wer Tra: mission Council, New York, N. Y. 
POWE® © March, 1944 


Fig. 1—Tension-control motor base adjusts tension in 15-in. belt running on 16.5- 
and 84-in. pulleys and connects a 100-hp 865-rpm motor to an air compressor 


ferent widths. Longitudinal slots in the 
motor arms take care of variations in 
motor lengths. The motor, without slide 
rails, bolts to the pivoted arms, sup- 
ported at one end by adjustable bronze- 
bushed bearings on the pivot shaft in 
the base, which in turn is secured to 
the structure that supports the motor. 
An adjustment permits moving the 
motor either toward or away from the 
pivot to obtain correct belt tension. 
Once made, this adjustment for a given 
load need never be changed, and belt 
tension will be constant at all times. 
There are three general types of grav- 
ity pivoted-motor bases: (A) floor or 
standard, (B) ceiling and (C) vertical. 
(A) Floor or standard base, Fig. 3, is 
suitable for mounting on the floor, or 
when turned 90 deg on the wall, Fig. 4. 
On horizontal drives with driven pulley 
above the driver, motor tilts on the pivot 
shaft and automatically maintains belt 
tension. The pivoted motor’s weight 
cradled through its pulley in the belt 
maintains tension as the belt elongates 
through either stretch or centrifugal 
force. Do not let motors equipped with 
ring-oiled bearings tilt more than 8 to 
10 deg above or below horizontal. Set 
the oil cups on the oil-reservoir side to- 
ward the pivot shaft so that, in case 


of excessive tilt, oil spillage is a mini- 
mum. Anti-friction bearing motors 
can be tilted through any angle, as 
long as the motor arms do not rest on 
the base. 

Since a motor mounted on a pivoted 
base is free to move, variations in belt 
thickness and pulley eccentricities may 
cause slight movement, but unless these 
variations are extreme there is little 
cause for trouble. The motor base might 
be considered as a buffer, absorbing ir- 
regularities that would otherwise pro- 
duce shock in the driven machine. The 
motor cannot be turned over by the belt. 
As soon as the motor starts to lift, belt 
tension is relieved and it drops back 
until held by the pulley cradled in the 
belt. If the belt breaks or flies off, the 
motor drops down until the arms rest 
on the base, and do no damage. 

The seven important factors in the 
operation of pivoted-motor bases are: 
(1) horizontal distance from pivot-shaft 
center to motor center, (2) location of 
tight strand of belt or direction of belt 
pull, (3) ratio between driving and 
driven pulleys, (4) slope of drive, (5) 
peak load to be transmitted, (6) weight 
of motor, (7) operating conditions. 

Horizontal distance, overhang. from 
pivot-shaft center to motor-shaft center, 
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Fig. 2—A 125-hp 900-rpm squirrel-cage motor and a 75-hp 900-rpm one, mounted 
on pivoted bases, maintain tension in flat belts driving air compressors 


Fig. 3. is the most important factor in 
the operation of a gravity-motor base, 
because this distance more than any 
other factor determines the belt tension. 
With a piveted-motor base mounted on 
the floor. tight strand of belt should be 
nearest the pivot. Under these condi- 
tions when load increases and belt 
stretches. motor weight causes it to tilt, 
thereby tightening the belt and main- 
taining tension. If the belt tight strand 
is farthest from the pivot, operating 
conditions are not as favorable as in 
Fig. 3 and considerable overload ca- 
pacity is lost. 

For best practical results, ratio of 
drive- and driven-pulley diameters 
should not exceed 1:7. When possible, 
locate drive-pulley center lower than 
that of the driven pulley, and select 
distance between centers from one to 
two times the larger-pulley diameter. 

Correct belt tension in any drive is 
the least required to transmit peak load 
without excessive slippage. To obtain 
this value, with the gravity pivoted- 
motor base there is a correct setting. 
Determine this either graphically or 
mathematically, or by trial and error. 
Irrespective of how determined, when 
the drive has been installed check this 
setting at peak loads. Since a motor 
usually develops its maximum torque at 
about 75° normal speed. also check 
belt slip during starting. If there is no 
apparent slip at peak loads or during 
starting, the belt has sufficient tension. 

A slow-speed motor of given horse- 
power is heavier than a high-speed one. 
Likewise, a totally inclosed motor or 
one of older design has greater weight 
than a NEMA standard of the same 
horsepower and speed. For these heavier 
motors, less overhang is required for 
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correct belt tension than for a high- 
speed motor, and they should be set 
closer tp the pivot. 

If if application requires greater 
torques or belt tensions than normal, 
move the motor farther out on the arms 
away from the pivot shaft. Such appli- 
cations include  across-the-line-start 
motors, frequent starting, operation in 


dirty or oily atmosphere, and hig flue. 
tuating or jerky loads. 

(B) Ceiling base. Motors sus} nded 
from the ceiling and driving-line jiafts 
horizontally on short centers ge: ‘rally 
cause trouble for maintenance mep, 
Belts stretch and lose their tensic, and. 
because of their inaccessibilit'. are 
usually neglected. Overcome the-. diff. 
culties by mounting the mot rs oy 
regular pivoted bases or on speci | ceil- 
ing designs. 

In the special ceiling base. ! ig. 5, 
extra hinge arms support the motor 
arms. An auxiliary pair of adjusting 
screws permit moving the motor :vlative 
to the pivot shaft, without supporting its 
weight by external blocking while 
changing its position. This is a con- 
venience when working overhead from 
ladders or temporary staging. W ith the 
special design of mounting as with the 
regular, a portion of the motor weight 
is cradled through the pulley in the belt 
and a suitable belt tension automatically 
maintained. 

(C) conventional vertical belt 
drives are usually troublesome because 
belt weight is carried by the top pulley. 
Any increase. in belt length decreases its 
tension, causing a corresponding in- 


Motor--=-. 
7/ 
aig 
Vertical adjusting 
Pivot-shat#t -Overhang 
adjusting screw, \ 
: ° 
\ 
Tension Oo 
spring---tal 
Spring-tension FIG.6 
adjustment—- 
Fig. 3—Floor-mounted pivoted motor base. Fig. 4--Pivoted base suppor! er 
on wall. Fig. 5—Pivoted-motor ceiling-drive base. Fig. 6—Pivoted-motor «erticd® 


drive base. Note that the tight strand of the belt is next the pivot 
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in slip and a decrease in speed 
and power transmitted. <A_ special 
pivot: (-motor base, designed to over- 
come this condition, differs from a 
standard base in that tension in the 
belt ‘s maintained by spring rather 
than by motor weight. 

In the vertical-drive base, Fig. 6, the 
motor carried on a pair of arms, ex- 
tending from the pivot shaft in the usual 
manncr, has its weight counterbalanced 
by heavy spiral springs connected to the 
arm ends. With the motor above the 
driven pulley, springs are adjusted to 
support the entire motor weight, plus 
desired belt tension. With motor below 
the driven pulley, springs are adjusted 
to carry only that portion of motor 
weight not needed for belt tension. 
Load requirements determine spring 
tension which can be adjusted at any 
time. In this drive design, it is neces- 
sary to run belt with its tight side 
next to pivot shaft. 


Reaction-torque pivoted-motor base 
depends for its performance upon one 
of the fundamental laws of physics: 
When current flows in an electric motor, 
torque develops which is harnessed 
through its rotor to drive an external 
load. When the rotor transmits useful 


torque to its load it also reacts mag- 
netically on the motor stator with a 
force equal and opposite to that applied 
to the load. This action is similar to that 
of the body of an electric drill, which 
tends to turn opposite to its chuck. It is 
this opposing or reaction torque that is 
utilized in a reaction-torque pivoted- 


motor base to maintain belt tension pro-. 


portional to load. 


Standard reaction-torque __ pivoted- 
motor base, Fig. 7, consists of a steel 
baseplate with upright crank-bearing 
standards on either side that support 
steel cradle cranks. These cranks fasten 
on steel crossbars which carry pressed- 
steel motor-base arms. The cradle piv- 
oted in self-aligning bronze bearings 
reduces possibility of binding to a 
minimum. The motor mounted on the 
arms is free to turn through a limited 
arc about the pivot axis. 


Reaction-torque bases have three ad- 
justments. Two screws in the baseplate 
adjust crank-bearing standards for pul- 
ley alignment and belt take-up. These 
adjustments can, if necessary, be made 
with the motor running. Motor arms 
have longitudinal slots that permit po- 
sitioning the motor relative to the pivots. 
These arms can be moved along the 


Pivot axis---- 


Motor arms, 


F1G.7 


Base plate 


Adjusting screw? 


Al VX — Tight 

i / strand-, 

Y O 


~) F1G.8 


F1G.10 


FIG.9 
Fig, 7— 
oe rig. 8—Floor-mounted tension-control base. 
n wall, | 
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Pelt-tension-control motor bases use reactive motor torque to adjust belt 


Fig. 9—Tension-control base 


ig. 10—Tension-control base supported from ceiling 


cross rods to accommodate motors of 
different dimensions. 

This type of base depending more on 
reaction torque than on gravity to main- 
tain belt tension, can. in its standard 
form, be mounted on floor, Fig. 8, wall 
or ceiling. Fig. 9 and 10, without af- 
fecting its operation. The standard base 
is designed for and functions satisfac- 
torily only on drives that have the belt 
tight side next to the pivot axis of the 
base, Fig. 8. Special bases can be had 
that give equal performance on_ re- 
verse-direction drives. 

When the base is properly selected 
and installed, the motor stator tends to 
turn about the pivot axis in a direction 
opposite to belt pull, and increases belt 
tension as load increases. The cradle 
pivot axis is placed close to the motor 
axis to obtain sufficient reaction effect 
as the load increases, thus swinging the 
motor slightly about the pivot axis. and 
increasing pulley-center distance and 
belt tension. Since reaction torque va- 
ries directly as load, motor position also 
changes with it and belt tension auto- 
matically adjusts to suit each load. 


Vertical Drives 


Vertical drives with the motor 
mounted above the driven pulley, have 
a special base, sometimes designated as 
a down drive, the motor weight being 
balanced by a counterweight placed on 
extended ends of the motor arms. With 
this exception, the drive is similar to a 
standard one. Depending on conditions, 
for vertical upward drives, use either a 
standard base or down drive. 

Mathematical and graphical solutions 
have been developed for determining 
correct location of the motor for both 
types of pivoted bases. While their ap- 
plication is comparatively simple, the 
average operator has little need of 
them. _Pivoted-base manufacturers 
furnish charts and installation data 
that. if carefully followed. provide a 
simple method of determining proper 
motor position, 

Pivoted-motor base provides means 
for satisfactorily using flat belts on 
short-center drives. They are applicable 
to motors of all types and speeds, and 
provide an efficient drive for modern 
power applications. While the two gen- 
eral types of bases are simple in con- 
struction and operating principles, they 
cannot be selected and installed prom- 
iscuously. All factors that influence 
their performance must be considered 
and applications made according to 
manufacturers’ recommendations. If this 
procedure is followed, the belt drive will 
be automatically regulated, long-lived 
and highly satisfactory. 
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Critical Pressure Limits 
Isothermal Gas Flow in Pipes 


Flow of air or gas under high pressure drop reaches a limiting condition 


at sound velocity. What the limit is and how to calculate the corresponding 


pressure loss is developed here by Professor R C Binder, Purdue University 


Receiver, 


Fig. 1—Schematic conception of a piping -ystem connecting a high-pressure supply 
with a receiver at lower pressure by a pipe of uni’o m cross-section 


> ALTHOUGH MUCH ATTENTION has been 
devoted to the important, practical 
problem of fluid flow in pipes, some 
aspects have not been generally recog- 
nized or established. Much informa- 
tion on the simple relations for flow of 
incompressible fluids is readily avail- 
able, but these well-known formulas 
should be applied with caution when 
dealing with flow of compressible fluids, 
such as air or gas at high velocities, or 
large pressure differences. 

For example, a detailed study of gas 
flow shows that there is a limiting or 
critical pressure for expanding flow; 
the pressure in a constant-diameter pipe 
cannot fall below this critical pressure. 
An understanding of this phenomenon 
can be obtained from examining what 
happens in a pipe, assuming the flow of 
gas occurs at constant temperature. 


Sound Velocity 


A pressure impulse, a pressure dis- 
turbance or a pressure wave travels 
through a body of fluid at a velocity 
variously called “velocity of pressure 
propagation,” “velocity of sound,” or 
simply “acoustic velocity.” This pres- 
sure wave is transmitted from one layer 
to an adjacent layer by alternate com- 
pressions and expansions and so on 
through the fluid. The wave travels 
with acoustic velocity whether the fluid 
is stationary or in motion. 

Steady flow of gas through a constant- 
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diameter pipe is illustrated in Fig. 1. 
Pressure decreases progressively along 
the pipe from inlet pressure p, because 
of frictional resistance. Specific volume 
of the gas increases because of the low- 
ered pressure. Then, since the weight 
rate of flow is constant. the linear veloc- 
ity, V, increases along the pipe. 


If the pipe is the proper leng'h, the 
pressure at the outlet end decreases to 
the critical pressure, p,, at which the 
fluid is moving at the acoustic velocity, 
Fluid velocity in the pipe cannot exceed 
the acoustic velocity. If the pressure in 
the receiver, p.. is lower than the critical 
pressure, this fact cannot be telegraphed 
back into the pipe since the speed of 
communication is limited to acoustic 
velocity and the fluid itself is moving at 
acoustic velocity. 

Acoustic velocity of a gas, for exam- 
ple, for a constant-temperature process 
can be set down as: 


= VgRT = 
where 

c is acoustic velocity, ft per sec 

g is gravitational acceleration, (32.2) 
ft per sec per sec 

R is gas constant, for air = 53.3 

T is absolute temperature, F 


velocity, c, feet per second”. 


Temperature, degtees fahrenheit 


Fig. 2—Acoustic velocity increases materially with increase of temperature 
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Fig. 3.—Plot of pressure against length 
for flow through pipe at constant tempera- 
ture. Point B locates the condition of 
critical pressure and acoustic velocity 


pis absolute pressure in lb per sq ft 
v is specific volume in cu ft per Ib. 

From the equation it will be seen that 
the acoustic velocity varies directly as 
the square root of absolute temperature. 


Fig. 2 shows a plot of acoustic veloc- 
ity against temperature for air. For 
constant-temperature flow, the velocity 
of sound is constant along the pipe, and 
can be determined from the inlet con- 
ditions. For a constant diameter pipe: 


v1 
=— 0 


r—= (2) 


-where 


V, is inlet velocity, ft per sec 
v; is inlet specific volume, cu ft per lb 
V., v. are corresponding limiting or crit- 
ical values at end of pipe. 
Since the equation of state for con- 
stant-temperature flow is: 
Pi 11 = Po Ve (3) 
combining equations (2) and (3) gives 
the relation: 
Ve 
and since V, equals the acoustic veloc- 
ity, the pressure ratio becomes: 
Po =. (5) 
which provides for calculating critical 
pressure for known inlet conditions. 


For example, if the inlet pressure is 
100 psi abs, inlet velocity is 240 ft per 
sec, and the corresponding acoustic 
velocity is 1200 ft per sec, the ratio of 
the inlet velocity to the acoustic velocity 
is 0.2 Critical pressure then becomes 
0.2 x 100 psi = 20 psi abs. At this pres- 
sure the fluid velocity equals the acous- 
tic velocity. Note that this critical 
pressure is reached only at the end of 
the pipe in all real piping systems where 
friction plays a part. 

The usual equation of pipe flow can 
be used to plot a curve, Fig. 3, of pres- 
sure against length of pipe. Pressure 
in the pipe drops as the length in- 
creases, as shown by the solid curve AB. 
If the pipe-flow equation is used blindly 
beyond point B, the curve BC results, 
which is physically impossible. In go- 
ing from C to B the curve indicates a 
pressure rise with an increase in length, 
obviously improper. A calculation of 
the pressure at point B shows that the 
critical pressure has been reached at 
that point, and the quantitative value 
can be calculated from equation (5) of 
this article. 


Turbine Drive for 15-Knot Victory Ships 


> WirH A HULL more streamlined than 
the Liberty ship, the new Victory type 
will be at least four knots faster by 
virtue of an 8500-hp turbine drive in- 
stead of the 2500-hp triple-expansion 
Liberty engine. This Westinghouse tur- 
bine-gear assembly has a (1) 5300-rpm 
440-psi 740-F high-pressure element ex- 
hausting (2) at 30-psi gage through 
(3) a flexible connection to the (4) 
4400-rpm low-pressure element to con- 
denser vacuum (5). The pinions (6) 
and (7) each drive their own intermedi- 
ate gears (8) and (9) and through re- 
duction gears (10) and (11) the bull 
gear (12) and the propeller shaft 
coupling (13). 

With the launching of the first of this 
type, the United Victory, in January, 
the 1944 program includes some 400 
vessels to follow. They are 455 ft long, 
have a 62-ft beam and are rated at 10,- 
800 dead-weight tons. Cargo capacity 
of about 9150 tons closely approximates 
that of Liberty ships. Shift to the faster 
Victory type is in line with postwar 
needs for permanently useful cargo 
carriers. It is estimated that the in- 
creased speed over that of the Liberty 
will more than double the capacity of 
a ship plying the North Atlantic run and 
result in correspondingly faster cargo 
handling for longer Pacific hauls. 
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> VARIABLE-VOLTAGE CONTROL for large 
motors eliminates the large contactors 
needed with rheostatic control, but re- 
quires a motor-generator set to supply 
power to the load-driving motor. In 
some applications, such as traveling 
machines, motor generators may be ob- 
jectionable; then it becomes necessary 
to use rheostatic control with heavy con- 
tactors to handle full motor current. Be- 
cause of their massive magnetic circuits 
and heavy moving parts, large electro- 
magnetic contactors are sluggish in op- 
eration, which has led to compressed- 
air-operated contactors for certain ap- 
plications. 

Conventional contactors up to 600- 
amp capacity are developed to a state 
of perfection that makes them suitable 
for heavy intermittent-duty drives. A 
600-amp  continuous-contactor rating 
corresponds to an 800-amp NEMA in- 
termittent-duty rating. These contactors 
can, therefore, be used for rheostatic 
control of intermittent-duty motors up 
to 225-hp rating at 230 v. Below this 


Fig. 1—Interior of machinery house atop traveling 
330-hp de motor and its brake behind shaft; control panels in right background 


Electro-Pneumatic Con trop 


G W Heumann, industrial-control engineering divisio oj 


General Electric Co, tells how and where compresse: air. 


operated contactors are used with rheostatic control i hen 


electromagnetic designs become too large. Then their nas. 


sive parts make them sluggish and the comparatively iarge 


coil current subjects control devices to severe service 


rating, selection of rheostatic or vari- 
able-voltage control depends on drive 
characteristics and results desired from 
the control. For larger motors, variable- 
voltage control is often selected to avoid 
the large contactors required with rheo- 
static control. 

Magnetic contactors of 1500-amp rat- 


car dumper (Fig. 3) with 


ing and above on_ intermittent-duty 
drives have these disadvantages: 


1. Their size requires large, heavy 
control panels, often difficult to install 
in available space. 

2. Their massive magnetic circuit 
makes them sluggish in operation be- 
cause of slow flux build-up in the mag- 
netic circuit. Weight of the moving parts 
is so great as to require considerable 
time for the contactors to close. Conven- 
tional 1500-amp magnetic contactors 
require approximately 0.4 sec to close 
with full-rated voltage on their coil. 
With control voltage below rated value. 
closing time is likely to increase. As a 
result, the control does not respond 
promptly to master-switch movement. 

3. The coil current of a conventional 
1500-amp contactor is 0.5 amp at 230 v. 
which subjects control-circuit devices, 
such as master switches and interlocks, 
to abnormal duty. This is especially true 
of duplex drives, for which one master 
switch handles two or more contactor 
coils. The result is considerable arcing 
on the master-switch contacts, increased 
maintenance and shortened contact life. 


Electro-Pneumatic Designs 


When large magnetic contactors are 
objectionable, an electro-pneumatic de 
sign may be the solution. Compressed 
air, controlled by an electrically oper 
ated valve, closes such contactors. They 
have been used widely on railways and 
marine control, and offer certain ad 
vantages for industrial applications. pt 
marily in sizes of 1500 amp and above 

Fig. 2 shows a typical 2500-amp air 
operated contactor, with its arc chute 
removed to expose the contacts and 
blowout. Its two insulated side member: 
carry the stationary contact. The mov 
able contact, pivoted to the side met 
bers, is actuated by an air cylinder, (, 
with an insulated piston. The contact: 


are surrounded by an arc 4: 


j 
n 
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blowout, B, is mounted on the stationary 
contacts. 

A magnet valve, V, when energized, 
admits air to the cylinder and its piston 
tloses the contactor and holds it closed 
against a spring. Deenergizing the mag- 
net valve cuts off the air supply from 
the cylinder and the spring opens the 
contactor. 

Inverting the air cylinder makes the 
contactor into a normally closed design, 
on which the contacts open by admit- 
ting air to the cylinder, and close by 
spring action. Such spring-closed con- 
lactors can be used on emergency dy- 
namie-braking circuits. Pneumatic con- 
lactors are operated on a 65- to 90-psi 
air supply. If the air supply can be 
regulated to suit the control, adjust the 
pressure to lowest value that gives satis- 
factory operation. This reduces mainte- 
hance on the air cylinders. When an in- 
dividual air compressor supplies the 
control, adjust it to start at 65 and stop 
at 75 psi, thus maintaining an average 
Pressure of about 70 psi. 

Amount of air for operating the con- 
tol depends on number of contactors 
and frequency of their operation. For 
*xample, on an installation of 26 pneu- 
matic contactors and two 8000 ft-lb air- 
“perated brakes on intermittent-duty 
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Fig. 2—Compressed-air-operated contactor, rated 2500 amp, with 
the are chute removed to show the contacts and blowout 


material-handling equipment. a 10-cfm 
compressor was adequate. Air-operated 
contactors require much smaller space 
than magnetic contactors of a compar- 
able size. A bank of thirteen 1500-amp 
contactors, which were grouped in a 
space 7 ft long, 28 in. high, 24 in. deep, 
weighed 1770 lb. 


Speed of Operation 


They respond faster than magnetic 
contactors of equal size. Normally open, 
1500-amp air-operated contactors close 
consistently within 0.075 sec after clos- 
ing of the valve-coil circuit, with air 
pressure between 60 and 80 lb. A 
normally closed contactor of equal size 
opened its contacts within 0.1 sec under 
the same conditions. This indicates con- 
sistent contactor-operation speed under 
fairly wide air-pressure variations. This 
speed is not influenced by control-volt- 
age variations as long as the voltage is 
high enough to operate the control valve 
properly. 

At 230 v, the valve coil on pneumatic 
contactors takes a current of about 0.04 
amp. Thus, if five 1500-amp air-oper- 
ated contactors are controlled by one 
master switch, its duty is about the 
same as when controlling one 300-amp 
magnetic contactor. 


Fig. 3—Cradle hoist of traveling-car dumper, powered by two 


330-hp series-wound motors in machinery house above dumper 


When considering the application of 
air-operated contactors, carefully scru- 
tinize the air supply. Do not install them 
where the air supply is not continuous 
and reliable. If necessary, provide 
against air lines freezing in winter. 

Fig. 1 shows an_ electro-pneumatic 
rheostatic control for a_traveling-car- 
dumper cradle hoist, installed in the 
machinery house on top of the dumper. 
Heating the house during cold weather 
eliminates possible air-line freezing 
troubles. This hoist is powered by two 
330-hp —series-wound motors, each 
equipped with an 8000-ft-lb air-operated 
shoe brake. The control of dynamic- 
braking-lowering design has thirteen 
1500-amp contactors for each motor, one 
of which is spring-closed for emergency 
dynamic braking. 

The panel is constructed as a factory- 
assembled job with resistors mounted 
on top and in the rear. First two sec- 
tions on the right contain the control for 
the four travel motors, which is the con- 
ventional magnetic-contactor type. Next 
section contains relays and switches for 
the hoist control. The air-operated con- 
tactors are mounted behind the blank 
panels on the left, a construction chosen 
because of limited aisle space in front 
of the panel. 
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Ammonia Soaks Up 
the Heat and 
Carries It Away 


Relief ve 
set af //< 


What happens to the liquid refrigerant and 


how it reacts during the process is explained 
by A B Duryee, Canada Dry Ginger Ale, Inc, 


in this unusually clear picture of a refriger- Pa 
ating system’s internal workings *~/40-F woter 


Fig. 1—Adding heat to ammonia under 
constant pressure boils the liquid away 
without raising its temperature above 


that corresponding to the pressure 


Q 1-—Explain the term, sensible heat, 
when applied to ammonia. 

A—Sensible heat, applied to ammonia 
(or any other substance) shows up as 
temperature registered on the ordinary 
thermometer. The term, used without 
reference to other factors, simply tells 
whether ammonia is hot or cold—as we 
think of these terms in everyday life. It 
is not a measure of total heat or Btu 
in ammonia. 

Q 2—Explain the term, latent heat, 
when applied to ammonia. 

A—Latent heat is the number of Btu 
that must be applied to and absorbed 
by ammonia to change it from liquid to 
gas. If a quantity of liquid ammonia is 
just at its boiling point (—28 F at 
atmospheric pressure) each pound must 
absorb 589.3 Btu before it will change 
to a gas. 

This is not a fixed quantity, but varies 
with pressure and temperature. For ex- 
ample, liquid ammonia at 70 F, re- 
quires 508.6 Btu per lb to change it to a 
gas. The U. S. Bureau of Standards 
Circular 142 (Tables of Thermodynamic 
Properties of Ammonia), text books 
and manufacturers’ catalogs contain 
tables of these characteristics. 

Q 3—Why is it that change in a sub- 
stance’s heat content does not always 
show up as change in temperature? 

A—Every substance has a definite 
boiling point, and when we say “boiling 
point” we mean the temperature at 
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which the substance changes from liquid 
to gas. Boiling point changes with pres- 
sure. A drum of ammonia at 70 F 
shows a pressure of 114 psi. If it has 
previously been stored in a cooler place, 
boiling takes place until it reaches 70 F 
and a pressure of 114 psi. Suppose we 
put a relief valve, set at 114 psi, on this 
drum and spray hot water over it. The 
ammonia starts to boil and the gas thus 
formed escapes through the relief valve 


which maintains a steady pressure. As 
long as any liquid remains, its tempera 
ture holds at 70 F, all supplied heat be: 
ing absorbed in changing the liquid to 
a gas, Fig. 1. 
Q 4—What is the specific heat of am: 
monia? Also, explain how such heat a): 
fects the use of this liquid as a refriger: 
ant. 

A—Specific heat is actually a ratio, 
but we use the term to indicate the 


to] 


Pressure, psi 


20 
Temperature ,F 


40 60 80 


Fig. 2—Ammonia’s vapor-pressure temperature characteristics. Its pressure incre 
slowly at low temperatures but more rapidly at higher temperatures 
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quantity of heat necessary to raise one 
pound « { a substance one F, or, to 
lower cne pound the same amount. 
Specific heat varies with temperaure. 
Generally speaking, when the ratio be- 
tween latent heat and specific heat of 
the liquid is large. we have an ideal re- 
rigerant. Liquid ammonia is in this 
category. its specific heat is 1.129 at 70 
F. and that of its gas at constant pres- 
sure corresponding to 86 F, is 0.4011. 

Ammonia refrigerant serves to con- 
yey heat away from some substance 
that we wish to cool or freeze. Definite 
characteristics of this substance all have 
a marked effect on its use. 

When liquid ammonia expands from 
ahigher to a lower pressure, in an evap- 
orator coil, we have to remove some of 
its heat content. For example, if liquid 
reaches the expansion valve at 96 F and 
the evaporator coils are at 5 F, the 
liquid must be cooled to 5 F before it 
performs any useful work. Temperature 
diference, 91 F here, multiplied by the 
specific heat, gives quantity of heat to 
be removed. This can also be found in 
ammonia tables. 

Q 5—Give a simple explanation of the 
pressure-temperature relationship of 
ammonia in a closed cylinder. 

A—Pressure of ammonia in a closed 
cylinder increases with its temperature 
—slowly at low temperatures, but rap- 
idly at high temperatures, Fig. 2. 

6—What is ammonia’s critical tem- 
perature, and does it affect the operation 
of a refrigerating plant? 

A—Critical temperature is 280 F. At 
this temperature, latent heat becomes 


zero, and heat content of the liquid and 
the vapor are the same. As the pressure 
at this temperature is well over 1600 psi, 
it is far above the normal operating 
range, Fig. 3. 

Q 7—What happens to ammonia as it 
passes through an expansion valve? Is 
its boiling point changed? 

A—When ammonia passes through 
an expansion valve, it expands because 
it passes from a higher to a lower pres- 
sure. As pressure drops, boiling tem- 
perature falls and some or all of the 
ammonia, depending on _ conditions, 
changes from liquid to gas. 


Q 8—What happens to ammonia in the 
evaporator coils? 

A—Ammonia in the evaporator coil 
boils and does work of refrigeration. 
Actually, what happens is this: As- 
sume that condensing pressure—gage 
pressure of liquid going to the coils— 
is 185 psi, and that evaporator-coil pres- 
sure is 20 psi. Referring to ammonia 
tables we find: (a) heat content of the 
liquid at 185 psi (199.7 abs) is 150.5 
Btu per lb, (b) heat content of the 
liquid at 20 psi (34.7 abs) is 48.9 Btu 
per lb. 

Then, heat removed to cool liquid to 


lnsulation floss 


Fig. 4—Quantity of heat to be removed from cooling room depends on insulation loss, 
open doors, special heat producers—motors and lights, and product load 
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5.5 F (20 psi) before doing work, is 
150.5—48.9=101.6 Btu per lb. Since 
latent heat at 20 psi is 564.6 Btu per 
lb, and heat removed to cool the liquid 
is 101.6 Btu per lb, the heat-absorption 
ability left to do work is 463.0 Btu per 
lb. 


Q 9—What does superheat mean, and 
what causes ammonia to become super- 
heated in the evaporator coils? 

A—As previously explained, pressure 
and temperature of saturated ammonia 
have a definite relationship. Referring 
to Question 8, the temperature corres- 
ponding to a pressure of 20 psi is 5.5 F. 
This should be the gas temperature as 
it leaves the evaporator coils. However, 
a thermometer in the discharge line 
may show a temperature of 8 or 10 F. 
The difference is superheat. If we could 
remove the gas as soon as formed, giv- 
ing it no opportunity to remain in the 
coils, we would not have superheat at 
this point. Referigerating coil designers 
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have been striving to accomplish this 
but it is practically impossible to elim- 
inate superheat entirely. A poorly in- 
sulated suction line also helps super- 
heat the gas. 
Q 10—What changes in ammonia heat 
and pressure occur in the compressor? 
A—The compressor does work on the 
ammonia which raises its temperature, 
heat content and pressure. Main pur- 
pose is to raise refrigerant’s boiling 
point to the temperature at which the 
cooling water can condense the gas to a 
liquid so that it can be used over again 
in the evaporator. 


Work Done by Compressor 


Assume the same conditions men- 
tioned in Question 8, namely, condens- 
ing pressure 185 psi, and evaporating 
pressure 20 psi. Work done by the com- 
pressor per pound of ammonia circu- 
lated. expressed in Btu, can be found in 
the Bureau of Standards’ tables, and is 
the increase in heat content between 
compressor inlet and outlet. 

When usin this reference to solve 


the problem read, from Table 1 for 35 
psi abs, vapor heat content 613.5 Btu 
and also entropy 1.324. Since the vapor 
is superheated by the compressor, we 
enter Table 5 and, in the column under 
200 psi abs, find the entropy figure near- 
est to 1.324. Next column to the left 
gives the heat content and by interpola- 
tion we get 725 Btu. Then 725—613.5= 
111.5 Btu per lb added by the com- 
pressor. 

Q 1l—How do you determine the 
amount of ammonia that must be circu- 
lated per ton of refrigeration? 

—First, find how much work or re- 
frigerating effect we can expect from 
each pound of ammonia. This is the 
difference between the heat content of 
saturated liquid at condenser pressure 
and saturated vapor at suction pressure. 
It can also be expressed as the differ- 
ence between the quantity of heat re- 
moved by the condenser water and the 
work done by the compressor. Take the 
conditions in Question 10 and again use 
the tables. 

Heat of the saturated liquid at 185 psi 


_-Water out 59 F 


----Ammonia in 
138 psi - 158 F 


3 


mig 
tay ‘Starts to , condense 79. oF 


iquid « ammonia further— 


Water in 48F7 


Fig. 5—Ammonia gas coming into a condenser gets cooled to condensing temperature, 
condensation then progresses and final cooling occurs in the liquid itself 


(200 psi abs) is 150.5 Btu, ar 
the saturated vapor at 20 psi 
abs) is 613.5 Btu. The difi 
462.6 Btu and each pound of « 
ammonia removes that much | 
these conditions. Now, a ton 
eration is defined as the trans: 
Btu per minute, or 12,000 Bt 
Therefore, 200-—462.6—0.432 
monia per minute for each 
frigeration required to do this » 
job. 

Q 12—How do you determi). » 
of Btu’s that must be remo 
cooling space? 

A—Quantity of heat that must he rp. 
moved from a cooling plac 
upon: 1—insulating-loss load 
through insulated walls, floor and ceil 
ing), 2—service load (heat admitted 
when doors are opened), 3—specid 
loads (heat added by apparatus, such 
motors and lamps), 4—product | 
(heat added by the product to } 
cooled), 5—temperature  surroundiy; 
outside surface of the space. 

Assume we wish to store beef at 35} 
in a room 102010 ft with walls 
4-in. cork board, Fig. 4. Surroundin 
temperature reaches a maximum of %] 
in summer. 

1. Calculate insulation loss: 

Outside area in sq ft x heat transm 
sion factor x temperature difference 
Btu per hr. 

Area=10x10x2=200 sq ft 

20x10x2=400 sq ft 
10x20x2=400 sq ft 


heat of 
34.7 Dsi 
ence js 
culating 
at under 
f refrig. 
of 20) 
ver hour, 


d from 6 


deper ds 
( heat Jos 


Total 1000 sq ft 

Then 10060x0.07 (4-in. cork beard 
(90—35) =3.850 Btu per hr. 

2. Service load: Heat admit 
through doors depends. of course. 
how frequently they are opened. A> 

(Continued on page 198) 


Suction fine 
psi, 5.5 F, enthalpy 613.5 Btu 


Cooling coit-----* 
185 psi D 


enthalpy 725 Bru 


Condenser 


( Receiver 


Pressure 


185 psi A 
enthalpy /51 Bro 
temp 96 F 


Volume 


Fig. 6—Temperature, pressure and enthalpy figures on the piping diagram denote action on ammonia as it passes throug! ' 


system. 
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Y—Graphie lines show pressure and volume changes on the refrigerant during its journey through the system 


POWER © Mar’ 


| 
| 
0] 
SEE 
of 
In 
( 
Ammonia out [38 psi-55 ki 
rou 
troy 
| | 
| a 
| ® 4s 
om 
| 
3¢ 
b 
Ow 


ence 


mitt 
urse. 

4) 


P[vsipy A DIESEL CYLINDER the entire 
power-generation cycle takes place. 
Fuel burns. gas expands, chemical en- 
ergy becomes heat energy and_ then 
mechanical energy. Small wonder that 
the key to efficient engine performance 
lies hidden under the cylinder head and 
that engineers exercise all their ingenu- 
ity to devise practical means for reveal- 
ing what goes on as the piston rises 
and falls. valves open and close, and 
injectors spray minutely measured jets 
of fuel. 

When all these actions coordinate 
perfectly. hundreds of times each min- 
ute, the diesel engine gives the per- 
formance that makes it the most eff- 
cient prime mover. 


Let compression 
pressure fall too low, valves open too 
won. fuel inject too late—performance 
lalls off. If each part of the cycle in 
the eylinder could be studied and com- 
pared with the ideal, finding the source 
ot trouble would offer no difficulties. 
In everyday operation such study proves 
impossible so the operator must turn to 
the clues offered by a number of dif- 
erent devices, 

Oldest tool in the trouble-shooting 
kit is the indicator pioneered by James 


Watt. Although probably the best all- 
round device 


for diagnosing diesel 
‘mubles. tougher service conditions in 


tis feld make ‘t less used than on the 


iow to Keep Your Diesel on Its Toes 


To gei every ounce of performance built into your engines, 
let modern instruments reveal what’s going on in the cylin- 


ders. Here’s basic data on the indicator, granddad of them all 


steam engines for which it was origi- 


nally designed. Modern devices show 
maximum and compression pressures. 
or pre-exhaust pressure; these readings 
do not tell the whole story but as part 
of an easy and convenient operating 
routine they do spot most of the com- 
mon troubles. 

In addition to cylinder pressures at 
various stages of the cycle, observation 
of exhaust conditions tells the intelli- 
gent operator much about the operation 
of his engines. To aid in these observa- 
tions he uses the exhaust pyrometer, 
the smokemeter and various kinds of 
gas analyzers. 

This article, and several to follow. 
covers the various types of indicators— 
how they work, how to use them suc- 
cessfully and how to apply the results 
practically. Later articles will deal 
with equipment for diagnosing troubles 
from changes in exhaust conditions. 


Basic Indicator Idea 


Fig. 1 shows the basic idea of an 
engine indicator. Schematically, it con- 
sists of a board sliding in a frame. B, 
and so connected by cord O that it 
moves with the piston. Gas from the 
engine cylinder enters indicator cylin- 
der D, pushing piston P outward until 


compression of spring S balances cylin- 
der pressure. When cylinder pressure 
drops, pressure in the indicator cylinder 
drops also and the spring pushes the 
piston inward until pressures again bal- 
ance. The piston rod carries a pencil 
point at the end, which marks a sheet of 
paper carried on the board. 


When the piston starts down on the 


inlet stroke. the pencil point is at F and 
evlinder pressure is close to atmos- 
pheric. As the piston moves down. the 


Atrnospheric 
pressure 


E 


Fig. 2—Theoretical indicator diagram shows cycle of events 
in a 4-stroke diesel. In an actual diagram, such as Fig. 5, top, 
exhaust and inlet pressures are so close to atmospheric pres- 
sure that they show as a single straight line across the card 


-Q 


Fig. 1—Basiec indicator principles 


board moves up and the pencil traces 
line FA. With the inlet valve closed the 
piston rises and the board moves down. 
During this stroke, cylinder pressure 
increases as the air trapped in the cylin- 
der is compressed, and the indicator 
piston moves to the right. Thus the pen- 
cil traces the line AB. Before the piston 
starts down again, fuel sprays into the 
cylinder, and ignites. Cylinder pressure 
rises and the pencil moves to C; as the 
expanding gas pushes the piston down, 
the pressure falls and the pencil traces 
the curve CE, At E the exhaust valve 
opens and pressure drops sharply to 
approximately atmospheric, A. The pis- 
ton again reverses its travel, pushing 
out the burned gas and the pencil moves 
back along AF to F where the cycle 
begins again, 

This crude indicator has traced out a 
graphical representation of the cylinder 
events that has many uses. Note that 
because the board moves in a constant 
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relation to the piston stroke, vertical 
distances on the card, or indicator dia- 
gram, represent piston movement to 
scale. Likewise, the motion of the pis- 
ton rod is proportional to the cylinder 
pressure. If the strength of the spring 
is known, the pressure can be figured 
from the card. For example, assume a 
200-psi spring—that is, a spring that 
will be compressed 1 in. if 200 psi is 
applied to the piston. If point B is 2} 
in. above the atmospheric line FA, then 
compression pressure rises to 450 psi. 


Theoretical Diagram 


Fig. 2 shows the cycle events more 
clearly but it is a theoretical diagram. 
Note that on the suction stroke (FA), 
pressure is clearly below atmospheric 
and that during the exhaust stroke(A,F ) 
it is clearly above. If this were not so, 
air would not flow into the cylinder and 
burned gas would not flow out. But in 
an actual diagram, drawn to scale as 
just described, the pressure differences 
are so small that intake and exhaust 
seem to follow a single line at approxi- 
mately atmospheric pressure. 

Indicator diagrams from 2-cycle die- 
sels do not show exhaust line AF be- 
cause all the exhaust action occurs from 
E to A; nor does the suction line FA 
appear, because the 2-cycle engine has 
no suction stroke. 

Watt’s original indicator had no re- 
cording device; John Southern, his as- 
sistant, added the pencil and sliding 
board some years later (1796). In the 
late 1820’s, Mc Naught substituted an 
oscillating drum for the sliding board, 
making the instrument more compact 
and convenient, and more suitable for 
higher speeds. In 1863, C B Richards, 


Fig. 3—Typical external-spring indicator: 


an American, devised the straight-line 
magnifying gear for the piston motion 
and in the 1870’s two other Americans, 
Thompson and Crosby, introduced fur- 
ther improvements. 

Higher temperatures and speeds of 
steam engines and advent of gas and oil 
engines, with high cylinder pressures 
and temperatures, led to development 
of modern designs with the spring out- 
side where it is unaffected by tempera- 
ture, and with inertia of moving parts 
reduced to a minimum for distortion- 
free operation at high speeds. 

Fig. 3 shows a semisectional view of a 
typical modern indicator suitable for 
high-speed steam engines and slow- or 
medium-speed diesels. The unit con- 
nects to the cylinder by the wingnut 
union; cylinder pressure acts on the 
piston against a double-coil tension 
spring above. The piston rod connects 
to a forked recorder arm by means of a 


linkage that gives a magnified - aighy. 
line motion at the drum. M <imuy 
stylus travel is 2 in.; a stop arr sts up. 
ward travel of the piston when ¢. p posi. 
tion in reached. Such indicator- can }» 
fitted with a range of piston = es and 
spring strengths to meet the varioys 
maximum pressures encount red jp 
steam-engine, compressor, gas-¢ gine or 
diesel work. It is good practic: to ys 
the largest piston and stiffes’ spring 
capable of producing a diagrain large 
enough to be measured and studied syt. 
isfactorily. 


High-Speed Indicator 

For indicating engines ope: ating « 
higher speeds, the different design oj 
Fig. 4 is employed. Note that the spring 
is a cylindrical, tapering cantilever 
beam, with its base in the indicator 
frame and its tip at the piston. If a coil 
spring were used, its natural frequency 


union connection A, piston B, lubricator 
connection C, spring D, arm support E, 
recording arm and stylus F, drum G, | 

elips for card clip H, drum spring I, ad- 
justment for drum-spring tension J, and i 
guide pulley for indicator cord K : 
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Fig. 4~Indicator for higher speeds has cantilever-beam spring, 
with heavy end fastened in frame at right and tapered tip 
acting against piston. Chronomatic drum rotates at set speed 
for making pressure-time cards. Fig. 5—Various card types 


o! vibration would run lower than the 
engine speed, which would result in 
ovillations on the dia%ram. The beam 
spring has a high natural frequency, 
above the speed range of the engine. 
Maximum spring deflection and piston 
movement is small; the straight-line re- 
cording motion magnifies this eight 
times to make a card about 1 in. high. 
Holding down size, weight and move- 
ment of the various parts reduces inertia 
which isa major problem in high-speed 
indication. For the speeds encountered 
in automotive work, for example, elec- 
tical and optical devices usually re- 
lace mechanical indicators. 


Indicator Card Types 


So much for types of indicators avail- 
ble. What does the indicator card tell 
pout the operation of an engine? The 
ull or pressure-volume diagram, Fig. 1 
mid top of Fig. 5, reveals horsepower 
‘tput of the cylinder, mean effective 
“esure, combustion and compression 
"essures; and comparison with dia- 
enting good operation re- 
combustion conditions and 
Mer hard-to.spot troubles. A later arti- 


Tams repres 
elratic 


will show. in detail, how to figure 
"power ond pressures and how to 
cards jn ‘rouble-shooting. 
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THREE KINDS OF 
INDICATOR DIAGRAMS 


Suction* and exhaust. 


“Draw” or Pressure-Time Diagram 


pencil 


at upper limit 
Exhaust--*% 


Weak -Spring Diagram 


The pressure-volume diagram is the 
original and best-known type, but every 
engineer should know two other dia- 
gram forms which are particularly use- 
ful in checking engine condition and 
making operating adjustments. The 
draw or pressure-iime card results when 
the drum is disconi.ected from the pis- 
ton and the cord is pulled by hand. The 
drum then turns at more or less con- 
stant speed and in one direction, instead 
of oscillating as when it is connected to 
the piston. 

The pressure-time diagram tends to 
pull out the parts of the cycle where 
combustion occurs. With a regular in- 
dicator hookup, combustion events, tak- 
ing place near the end of one stroke and 
the beginning of the next, are crowded 
into a small space on the diagram, be- 
cause the piston moves slowly. When 
the drum turns at nearly constant 
speed the combustion action shows 
much more clearly, a useful feature for 
checking injector performance and 
other factors affecting combustion. The 
indicator of Fig. 4 carries a chronomatic 
drum, which rotates at a selected con- 
stant speed, eliminating need for man- 
ual turning when taking pressure-time 
cards and insuring greater accuracy. 

Still another highly useful form of 


indicator diagram is the weak-spring 
card. As previously mentioned, the dif- 
ference in pressure between suction and 
exhaust fails to appear on an ordinary 
diagram because the spring may require 
in the neighborhood of 200-psi pressure 
change to produce a l-in. movement on 
the card. Naturally, pressure differ- 
ences of a few psi cause little or no 
movement. To separate the suction and 
exhaust lines, and thus to spot irregu- 
larities in the valve action which would 
show up in this part of the diagram, 
substitute a weak spring for the usual 
high-compression spring. 


Weak-Spring Diagram 

Fig. 5 shows a typical weak-spring 
diagram. The suction line runs clearly ~ 
below the atmospheric line. When com- 
pression starts, the pressure rise causes 
the pencil to hit the stop quickly. From 
part way up on the compression stroke 
to most of the way down on the power 
stroke, the pencil draws a_ horizontal 
line at the top of the card. Coming 
close to the point on the power stroke 
where the exhaust valve opens, the pen- 
cil starts to move down again, tracing 
the action as pressure drops slightly be- 
low atmospheric and then rises slightly 
for most of the exhaust stroke. 
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Choosing the Right Governor 
Arbitrary Affair 


You don’t use a micrometer to measure a garden so it is equally poor engineering ti use q 
fluid or strap governor on a machine that does not require highly accurate speed regu ation, 


AF Schwendner, Westinghouse Elec & Mfg Co, describes improved turbine-control methods 


Once a governor’s characteristics are 
known, some but not all of its objec- 
tionable features may be eliminated. 
Most mechanisms employ a_ speed 
changer, whose design determines some 
of these characteristics. Fig. 14 illus- 
trates a speed changer that acts through 
a secondary spring, XY. Main feature is 
that the weights have to be moved to 
change the governing valves to a difler- 
ent flow position while maintaining the 
same turbine speed. That is why it is 
called a travel governor. 

Thus, the speed-governor-travel curve 
is distorted. which affects the incre- 
mental regulation curve regardless of 
the kind of governor valve. Also, the 
speed changer’s position affects speed 
regulation. Since most distortion comes 
from moving the governor weights, why 
move them? If we do not, the governor 
is a non-travel unit, Fig. 1B. Its speed 
changer does not change governor- 
weight position as long as the unit runs 
at normal speed. Using the governor 
collar as a fulcrum, speed changer 
moves the valve-position-lever center to 
obtain different valve positions with one 
identical governor-weight position. 


Speed-Travel Relation 


How this scheme affects the gover- 
nor’s characteristics is shown by Fig. 
2. This system has the advantage of 
the same speed-travel relationship at 
all loads since position of the governor 
does not change. The requirements— 
that it open the governing valves fully 
from no-load position, because of speed 
change, without changing the speed- 
changer setting and also drop full load 
and close the valves from the maximum 
load rated-speed position—take a con. 
siderable amount of governor travel. 
The speed change above and below 
rated speed also requires travel, and so 
this governor must have accurate travel 
setting to obtain the specified speed 
range. Thus, with a little change on 
the speed changer. we improve perform. 
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“Governor spring 


ball 


-- “Sliding collar 


-- Governor valve---’ 


Fig. 1—(A) Speed changer acting through secondary spring moves governor weight: 
to change valve position. (B) Collar serves as fulerum; weights do not move 


ance of the complete unit considerably. 

Since the governor rarely can be 
mounted convenient to the valve, de- 
signers began to use more mechanical 
linkages to transmit motion over greater 
distances, and every addition increased 
the over-all friction. To banish this. 
they used ball bearings at all joints 
and devised mechanical oscillators to 
keep the system moving ever so slightly, 
thus substituting kinetic for static fric- 
tion. But whether static or kinetic. 
friction still remains a bugaboo in these 
flyball governors. 

While these changes were going on, 
turbines were growing up and using 
bigger valves that required larger gover- 
nor forces. Yet there was no way to 
increase the flyball governor’s power 
output directly, except to increase its 
size. Considering that a modern tur- 
bine of medium size requires a valve- 
operating force of perhaps 5000 Ib, it 
is not difficult to see that increasing 
governor size reaches a practical limit. 


Turbine engineers got around this 
difficulty in the flyball governor by using 
its relatively small mechanical output 0 
drive an amplifier, which in turn controls 
an external energy source for fort 
magnification, Fig. 34. The power 
magnifier system consists of a reli! 
controlling the admission of h-p cil 
move the operating piston of a serve 
motor in line with governor motion. 


Amplifying Problems 


An extended mechanical linkage 
tween the governor and seryomotor 
lay required more lag in the govern! 
position than good operation perm 
One stage of amplification was not sv" 
cient, but it is relatively simple te 
stages as needed. 

Since mechanical linkage betwee 
the governor and admission valve * 
quires supports that always increase ™ 
friction that the governor hs te 
come. the amplifying system adopt’ 
not only increases the avai! «ble for 
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hut it oso transmits the force from 
to servomotor without addi- 
tional chanical connections. The 


eystem ton consists of a governor and 
;transii.mer. or device, that translates 
into a change of hydraulic 
pressure. Fig. 3B. 

Pressure change then acts on the 
amplifier which, using one of the old- 
est hydraulic principles, magnifies the 
pressure change by a given ratio. Con- 
sider two pistons in a closed hydraulic 
system, Fig. 3C: one piston has a cross- 
sectional area of 1 sq in., the other, 
5sq in. If a push of one lb is exerted 
on the 1-sq-in. piston, the liquid pushes 
qainst the larger piston with a force of 
5 lb. or the force is amplified five times. 
The actual amplifier does not work quite 
this way, but the principle is the same. 


moveme!! 


Servomotor Moves Valve 


The servomotor is nothing more than 
a piston connected to the turbine gov- 
eming valve. free to move in either 
direction. Fig. 3D. A decrease in pres- 
sure output of the governor-operated 
amplifier moves the servomotor one way. 
and an increase moves it the other. 

Now what has been accomplished? 
\ little power has been transformed 
into a lot, and mechanical-linkage oscil- 
laters are no longer necessary. And 
since only a litthe power is needed to 
actuate the hydraulic system, the gov- 
emor itself can be made small, light and 
relatively free of friction. We're going 
places! 

But some friction still remains in the 
system, Westinghouse engineers went 


back to the speed-sensitive element it- 
self, and substituted a metal strap car- 
rying centrifugal weights for the fly- 
balls and sliding collar, Fig. 44. In 
principle, the two devices are iden- 
tical except that the strap governor 
produces forces entirely by an elastic 
change, hence is frictionless. The strap 
governor also produces forces without 
motion (maximum motion 0.005) and 
so eliminates errors from different valve 
travels at different governor positions 
for the same speed change. The trans- 
former, Fig. 3B and 3D, in combina- 
tion with its governor. is a travel unit 
with all the travel-flow distortion and 
changes in governor-speed regulation 
inherent in this type. On the other 
hand, Fig. 44 is a nontravel mechanism 
giving improved governor performance. 

First the governor was entirely 
mechanical, then hybrid mechanical hy- 
draulic. Why not completely —hy- 
draulic? Simple. A pump driven by 
the turbine shaft becomes the sensitive 
element, and its output pressure is pro- 
portional to the square of the shaft 
Change in pressure then 
operates a relay and the rest of the 
amplification system as before, Fig. 4B. 

Excepting fluid viscosity, the entire 


speed. 


system has now become almost friction- 
less. Complex mechanical linkages and 
gear drives have been banished, and 
there is almost nothing to wear out or 
require periodic inspection. Since speed 
response depends not upon hydraulic 
flow but upon a change of hydraulic 
pressure, the governor can be made to 
respond to extremely small speed 
changes. 


Pump on Turbine Shaft 


Any pump driven by the turbine shaft 
may be employed as a sensitive speed- 
responsive element, provided its dis- 
charge is not affected by any impulse 
except speed. But all pump discharges 
are influenced by  suction-pressure 
changes and other possible errors. A 
governor pump otherwise known as an 
impeller was developed, Fig. 5. Suction 
effect is overcome by supplying the 
pump with high-pressure oil and the 
effect of other disturbing factors is 
reduced so that their influence is negli- 
gible. 

The impeller consists of a hollow 
chamber in the shaft, a, connected to a 
drain chamber by properly dimensioned 
discharge openings, b. A series of 
pumping nozzles, c, placed radially in 
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Fig. 2, above—Characteristics when em- 
ploying speed changer, Fig. 1B. As gov- 
ernor position does not change, it has 
same speed-travel relation at all loads 


Fig. 3. left—(A)Flyball’s small power 
output moves amplifier piston controlling 
an output power supply. (B) Introdue- 
tion of additional amplifier. (D) Servo- 
motor furnishes power to move valves 


In the second of two articles, 
Mr Schwendner explains different 
speed-changer hookups and pow- 


POWER 


er-amplifying mechanisms. The 
first article appeared in Jan, 
1944, page 84 

March, 1944 (165) 85 


| 
ds 
Cup 
walve 
© 
ge | =n pal 
stor re A Z & 
yermils 
ot sult Hp oil 
to add : 


the shaft, receive oil through an orifice, 
d, from a higher pressure source than 
their discharge pressure at maximum 
speed. An annular seal, e, surrounds 
the shaft chamber so that each nozzle 
connects constantly to the h-p source. 

With the turbine at rest, high-pressure 
oil from the orifice flows through the 
nozzles into hollow-shaft chamber and 
out the discharge openings and no pres- 
sure is applied to the power-amplifying 
system, f. 


Action of Pump 


As turbine shaft rotates, centrifugal 
action begins to retard oil flow through 
the nozzles, and pressure builds up in 
passage f, leading to power amplifier. 
Pressure generated in the nozzles by 
centrifugal force and that applied to 
the amplifier system depends on turbine 
speed. Since this pressure is always 
less at normal speed than the orifice 
pressure, a small amount of oil always 
flows from orifice, through the nozzles 
to chamber a and out the discharge 
openings, b. 

Strap and fluid governors are essen- 
tially non-travel governors. The hy- 
draulic pressuré and power amplifiers 
used beyond the cup valve are identical 
for both. Quite often the pressure and 
power amplifiers are built in separate 
mechanisms and can be used with either 
governor. It may seem that these two 
types of governors should be universally 
applied. Both have everything—low 
maintenance, high sensitivity and versa- 
tility. But no one would use a mi- 
crometer to measure a garden plot, so 
it would be equally poor engineering 
judgment to use a fluid or strap gover- 
nor on a machine that does not require 
accurate speed regulation. 


Fig. 4—(A) Metal strap and weights provide a frictionless governor head. (2) Pump 
governor operates cup pilot valve to control flow of high-pressure governor oil 


Consequently. current design em- 
braces four kinds of governors, vary- 
ing in cost and performance: 1—flyball 
governor with or without hydraulic- 
power amplifications; 2—gear-orifice 
governor with or without power ampli- 
fication. (In sensitivity and power this 
unit matches the performance of the 
first, but in addition can be used for 
a wide speed range; 3 to 1.) ; 3—elastic- 
strap governor with hydraulic pressure 
and power amplification; 4—fluid gov- 
ernor with pressure and power amplifi- 
cation. 

Applications overlap somewhat be- 
cause with hydraulic power and pres- 
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Fig. 5—Pump governor constructed as an integral part of tu bine shaft eliminates 
friction usually present in the moving gears and levers of mechanical drive 
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sure amplification an elastic-strap gov. 
ernor can do any speed-regulating job 
as well as the fluid governor. For pre. 
cise regulation either of these systems 
can be used because their sensitivity. 
rate of response and _ maintenance 
characteristics are almost identical. 

The fluid governor with large-capacity 
oil pump on turbine shaft furnishes 
the large instantaneous oil demand re. 
quired for fast servomotor operation. lt 
also permits the oil reservoir to be 
quite a distance from the unit in a 
fireproof rou, and it does not need 
a vertical shait and gear drive. With 
its more flexible arrangements, this gov 
ernor is exceptionally suited to large: 
turbine application. On the other hand 
the strap governor serves ideally for 
small units of low oil requirements wit 
attached oil reservoirs. 


Meet Exacting Demands 


The two latter governors have built: 
performance characteristics that met 
the most exacting demands for sem 
tivity and rate of response. Since th 
respond to minute speed variatios 
almost instantaneously, other unit £0' 
ernors in the same station must * 
brought up to reasonably close perfo™ 
ance. The more sensitive governor pl 
up load or drops it quickly, while’ 
parallel turbine controlled by 
sensitive governor may not be influen*’ 
at all by the same frequency swing. 

Another factor to consider wi 
analyzing governor performance is “* 
relative generating capacitic: of 
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operati'g in parallel. Fig. 6 shows 
what happens to the frequency when 
, 1000-kw and a 300-kw unit operate 
in parallel or alone. Assuming that 
both arc identical and set for 4% speed 
regulation, dot-and-dash line shows 
that, wien operating in parallel, a 100- 
kw load variation changes the system 
speed 0.3%, a. If each unit runs alone, 
, 100-kw load variation on the large 
machine changes the system speed 
0.4%, ), while the smaller unit allows 
the speed to vary 1.34%, c, for the same 
load change. 


Effect of Speed Change 


If the speed change must be identical 
on both machines for the same load 
change, the smaller unit’s regulation 
must be reduced to about 1.2%, dot- 
dot-dash line, where a 100-kw load vari- 
ation changes the speed 0.4%, b. This 
low regulation may not be stable and 
if both units operate in parallel, the 
smaller unit will completely load or 
unload with a 600-kw load change. on 


mW oe Suppose No.2 unit, unequipped with a 
re speed changer, is running alone and 
' carrying rated load. Its speed is # To 
low, or 96% of normal. If a /00-kw 
1 3% block of load is cut away, turbine 
speed increases 0.4 7o,b,and it then 
runs 3.6%, instead of 4%, below 
normal speed 
2% 
c 
= 
1% 
w ro 
a 
100 )3=— 300s 400 500 600 800-900 1000 +1100 =1200 Kw | 
-- Rating of ___ 
nit | | 


Fig 6—A governor with 4% regulation allows turbine speed to fall 4% from no load 
to rated load. For example: If load on one machine changes 25% of rated load in 
either direction, A, turbine speed will change 25% of 4% or 1%, B 


the system. Both governors, when set 
at 4% speed regulation, pick up load 
in proportion to their capacity. 
Choosing the right governor cannot 
be arbitrary; turbine size, speed regu- 


lation and type of load must all be 
weighed and judged in their relation to 
each other to obtain the best governor 
performance characteristics. Each gov- 
ernor unit must be selected to fit the job. 


New Metals Forecast Postwar Changes 


>OUR EXPANDING AIRPLANE INDUSTRY 
emphasizes possibilities in lightweight 
materials that are bound to be reflected 
in everyday products. We may, indeed, 
look forward to a “light-weight age,” 
influencing design of everything from 
beds, now too heavy for a housewife to 
lift, to turbine generators. In the elec- 
trical industry’s early days, cast iron 
was used liberally—even for trans- 
former tanks. Holdovers from the idea 
of favoring weight in design still exist. 
As the pendulum swings the other way, 
we will more and more be penalized 
because equipment is not light enough, 
or holds too much oil, or requires ex- 
wnsive local handling facilities. 

One newly developed material, Hi- 
persil (high permeability silicon iron) 
is producing impressive results in re- 
ducing weight. For years, scientists 
have discussed theories of the magnetic 
Properties of iron and its alloys. Grain 
‘rientation effects have long been 
‘nown, but until recently could not be 
rontrolled in manufacture. In the early 
1930's, continuous efforts towards an 
‘proved magnetic steel resulted in 
perfectin x. on a laboratory scale, an 
‘entation process which, combined 
with steel making developments, finally 
“ve an oriented product that could be 
produced in quantities. 

To illus: rate, consider a circular disk 
“ magnetic iron. With ordinary. ran- 
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dom-oriented iron, magnetic properties 
would be uniform in all directions, but 
that is not true with a disk of Hipersil 
when it is placed in a magnetic field. 
The disk exhibits distinct directional 
effects as though it were a rectangular 
instead of a circular piece of iron. With 
ordinary random-oriented iron, it would 
stay in any angular position. 

The earth’s field can set up enough 
flux in strips of the new iron to produce 
pronounced magnetic sticking effects. 
Reversing one strip produces the same 
effect, showing that no permanent mag- 
netism is present. With the strips at 
right angles to the field no sticking 
action takes place. Strips of random- 
oriented iron of conventional type do 
not have sufficient flux produced by 
the earth’s field to cause their ends to 
stick together. 

Because its grains are oriented in a 
longitudinal direction, the new iron can 
carry up to a third more flux than con- 
ventional random-oriented iron. This 
has made much smaller and lighter 
transformers possible. 

Back of the initial production and 
the reduction to practice of an entirely 
new material like this are problems 
such as changing over a factory to new 
methods of making transformers. The 
new material has high cost, because of 
small-volume production. Every time a 
new material is introduced on a large 


scale, large financial risks have to be 
taken, or the vicious circle of low-vol- 
ume-equals-high-cost results in a stale- 
mate. 

An outstanding characteristic of re- 
search and development work is that, 
starting in one direction, one develops 
unexpected but important offshoots in 
other directions. Hypersil, for instance, 
had just got into production for the 
electrical industry when military de- 
mands for light-weight equipment arose. 
Now, it finds great use in military elec- 
tronic equipment—from pack sets to 
airborne devices. 

We can learn much from aircraft’s 
effective use of materials, although our 
design methods and requirements are 
so radically different that we cannot 
fully adopt their practices. Our equip- 
ment, for instance. is generally so ex- 
pensive that it has to work right, or 
nearly right, on the first design attempt. 
Aircraft designers. with smaller parts. 
expect to make 10 or 15 attempts be- 
fore arriving at an optimum combina- 
tion which, at the end of an allotted life 
of 1000 to 2000 hr will just fall apart 
like the famous “one-horse shay.” 

Suppose a sample of 18 pieces of 
plywood are to be bonded together to 
make a 2-inch thick mass, using high 
frequency electrical heating, employing 
frequencies in the order of 15 to 20 

(Continued on page 184) 
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Pipeline Gas Engines Make _, 
Their Own Fuel From Crude | 


Vaporizing unit designed by Continental Oil 
engineers uses exhaust heat to make high-Btu 
fuel for gas engines at pipeline stations where 


bottled-gas delivery proves unreliable 


PIN LARGE DIESEL-ENGINE — pipeline 
pumping stations, crude oil as fuel 
represents more or less standard prac- 
tice. But on small lines, a somewhat 
different situation exists. The relatively 
small and high-speed engines suited to 
such operations usually require a lighter 
fuel, which must be brought in from 
outside. If fuel must be supplied any- 
way, it often proves economical to in- 
stall gas engines which run lower in 
first cost. Gas may be piped in from a 
nearby field or, where natural gas is not 
available, bottled gas may be delivered 
by truck. 

Truck deliveries may prove difficult 
and unreliable in winter when snow 
and mud make side roads impassable. 
This was true at several pipeline sta- 
tions of the Continental Oil Co. As an 
alternative to installing storage capac- 
ity to overcome interruptions of supply. 
J G Dyer, vice-president, in charge of 
production, and A C Wilkinson, general 
superintendent of pipe-lines, turned to 


\ 


Flash tower, heat exchangers, valves and controls ready for piping connections 


the possibilities of making gas fuel 
from the crude flowing in the lines. Ex- 
periment and study led to development 
of a self-contained vaporizing unit 
which utilizes engine exhaust heat to 


Pressure: 
reducing 
valve 
Exhaust -gas 
heater —-- 
Engine 
exhaust 
Meter 
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Heat 
Contro/: 
exchanger 
|. 
¥ valve 


Crude bottoms to purnp or pickup 


Flash 
tower-—- 
Float 
valve 


Orip and 
distillate 
Storage ---~ 


Diagram shows flow of crude through vaporizer unit and return to the suetion 


flash oil into gas. Photos on this and 
the facing page show the vaporizer as 
finally built and the diagram below out: 
lines the various steps in the process. 

Crude from the discharge side of the 
pumps flows through the unit. and the 
bottoms remaining after gas flashes off 
return to the suction side of the line 
Thus. no additional pumping equiy- 
ment is required. Only a small part 0! 
the line flow goes through the unit; the 
exact amount depends on engine fue! 
consumption and characteristics of th: 
crude. High-gravity crudes 
more of the light ends that form tle 
gas, and thus required flow is less {0 
such crudes than for those of lov 
gravity. 


contail 


How Vaporizer Worl:s 


Incoming crude passes througli 
pressure-reducing-valve hookup, wil 
the usual stop valves and bypass. aM 
then through a_ positive-displaceme" 
meter, with control valves and byp2* 
Preheating takes place in a heat °Y 
changer through which pass tlie heat®’ 
bottoms from the flash tower Crud 


then flows through an_ ex 
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jeater vhich raises its temperature to 
about 0 F at the flash tower. In the 
tower. ight ends separate from the 


heavier components, passing off to a 
tank ai about 275 F and thence to 
engine uel lines or storage. Bottoms 
from the flash tower, at about 175 to 
90 F, flow back through the heat 
exchancer, giving up heat to the in- 
coming crude, and thence to the suc- 
tion side of the system. 


ment 
pass 
t ex 


Tower operation resembles somewhat 
that of a skimming or topping refinery 
unit and, as in such units. some light 
liquid fuel of gasoline type is produced. 
This is stored and serves as starting 
uel for the engines. Operation on this 
fuel for about one hour after a cold 
start makes the unit self-supporting. 


with adequate exhaust heat available 
for distilling. 

The diagram shows normal opera- 
tion where suction pressure is less than 
125 psi and input can be pressure 
controlled. Where pumping conditions 
create internal pressure above what the 
unit can stand, bottoms flow from the 
tower to a sump to be pumped back 
into the suction. 

Gas fuel produced by the vanorizing 


Mounted on a skid frame, the vaporizer forms a completely self-contained unit 


un‘t runs high in Btu value. a typical 
sample analyzing as follows: 


Propane ..... 3.88 


Heptane and heavier ........53.70% 
This sample showed a heating value 


of approximately 4900 Btu per cu ft. 

It is somewhat difficult to assess the 
cost of fuel produced in this fashion. 
Gravity of the crude pumped through 
the line is somewhat reduced by re- 
turning the bottoms; this reduction, 
tests show, is of the order of 1/100 of 
1%. Thus, the heating value per lb 
of the crude has been lowered a 
negligible amount. The vaporizing 
unit costs virtually nothing to operate 
since, under normal conditions, pump- 
ing cost is hardly measurable and heat 
for distillation comes from exhaust gas 
that would otherwise be wasted. Thus. 
major charge against the fuel is fixed 
cost representing the investment in the 
vaporizing unit itself, 

As finally developed. the vaporizer 
mounts on an I-beam skid frame and 
forms a completely self-contained unit 
including heat exchangers. flash tower. 
valves and controls. It can be moved 
readily from one location to another. 
requiring only connections to oil and 
exhaust lines. Construction permits 
outdoor installation if no space is avail- 
able inside a station. 

Continental Oil Co. has several of 
these units in operation. using stabil- 
ized crude pumped through 8 in. lines. 
One is at Guernsey. Wyo.. another at 
a point near Douglas. Wyo.. and a 
third at Fenton. La. When 
tion materials become more readily 
available. equipment of this type will 
undoubtedly find even wider use in 
pipeline pumping stations, particularly 
where fuel delivery is dificult or un- 
economical. Consideration is also being 
given to building smaller units. which 
may be applied to gas-fuel production 
for engines pumping crude from wells 
where gas pressure is no longer suffi- 
cient to flow the crude. The device 
has been patented by its designers. 


construc- 


Engine 


> Tue HeLiopORE COAL-CARBONIZATION 
*OWER-PLANT PROCESS, recently tested 
ov the U.S. Bureau of Mines in a pilot 
plant at Golden. Colo., uses exhaust gas 
‘rom an internal-combustion engine to 


‘arhonize noneaking coals in a vertical 
tinuous-type retort. Gas produced by 
arbonization fuels the engine; engine 
“utput is converted into electrical en- 
‘ty in a «lireet-driven generator. 

Under the test conditions, heat in the 
evhaust gas proved insufficient to car- 
wnize enoigh coal to operate the engine 
at full lood. Additional high-tempera- 
‘ire gas. obtained by burning natural 
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gas, provided 39% of the heat needed. 
The test report states that the maximum 
value that can be assigned to the heat 
available in the engine exhaust indicates 
that it is not sufficient to carbonize the 
coal used in supplying fuel for the gas 
engine and. furthermore, low tempera- 
ture of the exhaust (1300 to 1500 F in 
these tests) militates against efficient 
use for this purpose. 

Dr R R Sayers. director of the bureau. 
says that heat economies obtained by 
utilizing the engine exhaust gas will not 
justify any appreciable investment in 
special equipment. “Aside from the 


Exhaust Carbonizes Coal 


merits of the process as a means for sav- 
ing and applying engine exhaust heat, 
the tests produced data that should he 
of value in the further development of 
continuous retorts fer coal carboniza- 
tion,” the report states. 

A copy of the report may be obtained 
by writing the Bureau of Mines, Depart- 
ment of the Interior. Washington 25, 
D. C., for Report of Investigations 3733, 
Tests of the Heliopore Coal-Carboniza- 
tion Power-Plant Process, by A C Field- 
ner, J D Davis. V F Parry, L D Schmidt, 
J L Elder, J B Goodman, W S Landers 
and EF W Goodwin. 
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Part of El Paso Natural Gas Co compressor station at Jal. New Mexico, containing nine units totaling 6200 hp at 300 rpm 


How to Plan Gas-Compressor Stations 
for Long-Range Efficiency 


Consider these practical pointers on foundations, cooling 


system, lubrication, 


piping 


> NEED FOR GAS AND GAS DERIVATIVES in 
production of synthetics, expanded use 
of recycling and pressure maintenance 
to increase life expectancy of oil fields, 
and the trend toward prohibiting whole- 
sale waste of gas given off by producing 
oil wells—all point to an even further 
expansion in gas usage. Thus it seems 
logical to assume that many additional 
gas compressor stations will be needed 
despite the promised conversion of a 
large number of wartime compressor 
installations. 

Although the modern gas compressor 
station is the result of practical experi- 
ence and application of engineering 
principles over a considerable period of 
time, even today we find that there are 
changes that can be made in design that 
will improve efficiency. What are the 
factors that lead to long-range efficiency, 
stability and economy and permit the 


90 (170) 


and station-building layout 


greatest possible benefits from the initial 
investment? Let’s examine each part of 
the modern compressor station from this 
point of view. 


Foundations: The base for all com- 
pressor foundations should be a mat ex- 
tending under and beyond all com- 
pressor foundations unless they rest on 
solid rock, in which case foundations 
should be insulated from the rock by 
some vibration-damping material such 
as cork. The mat should extend to 
within a foot or so of building founda- 
tions but never to or under them. This 
would transmit engine vibration to build- 
ing walls. 

If ground at station site is insecure, 
drive piles to solid ground, with outside 
row of piles sloped with tops toward 
center of mat. Use reinforcing steel to 
tie the top of these piles into the bottom 


By BRUNO THIEL 
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of the mat. This prevents, as far as is 
possible, transmission of engine vibra 
tion to adjacent structures. 

All compressor foundations in any one 
building should rest on the mat in that 
building, securely anchored. This repre 
sents the best way to break up any hor 
zontal shaking forces; forces of one uni! 
tend to counteract those of another wr 
less all units are synchronized, a rat 
condition in a compressor station. The 
lower or tension side of the mat need: 
ample reinforcing and keys should » 
cast into the top of the mat at surface: 
on which compressor foundations re 
The keys tie mat and compressor fou! 
dations into one solid mass. 

Engineers debate the merits of a base 
ment in a compressor station, but co! 
venience of a basement seems to ol 
weigh any additional cost nvolvet. 
Providing basement height and arrale 
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ing pip: for ample headroom and easy 
cess vay dividends in convenience 

r maintenance costs. The grow- 
ice of building basements with 
hut hal! their height below ground al- 
jpws installation of full-sized windows, 
making basement available for storage 
of spare parts and supplies, and for re- 
pair benches and equipment. 

Key the compressor foundations into 
the mat and reinforce well at all points 
subject to tensile stress. Surround foun- 
jation bolts by pipe or duct at least 2.5 
times bolt diameter and extending into 
foundation at least 15 times bolt diame- 
wr. Keeping these ducts free of con- 
crete when the foundation is poured 
acilitates lowering the engine base over 
the foundation bolts. On large hori- 
wntal units where foundation bolts are 
very long, the duct runs down to the 
foundation washer so the bolt can be 
removed when the engine main frame is 
skidded onto the foundation. 

Building the foundation with a step or 
shelf about 14 in. below the floor line 
provides a support for floor beams. A 
step or shelf may also be put in the 
huilding-wall foundation for the same 
purpose. Judicious spacing of founda- 
tions eliminates need for additional floor 
supports, leaving all basement passage- 
ways unobstructed. Putting a strip of 
insulating material such as_pitch-im- 
pregnated felt at least one inch thick 
between floor edge and foundations pre- 
vents transmission of horizontal forces 
from engine foundation to building 
walls. 

When grouting an engine, keep thick- 
ness nearly uniform over the entire foun- 
dation top and not more than 114 in. 
This eliminates excessive and uneven 
shrinkage, which might throw unit out 
of line after grout dries. Remove level- 
ing wedges and plates after grout sets. 
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Cooling System: Operators now begin 
' appreciate that lack of clean scale- 
lree water wrecked more gas-engine in- 
tallations than any other one thing. 
The days when cooling water comes 
‘rom a creek. pond or open cooling- 
tower basin should be over for all except 
the most temporary gas-engine installa- 
tions. Large temperature differentials 
between incoming and outgoing water 
‘rom 40 to 100 F) in earlier plants 
‘aused undue strains in cylinders and 
heads and seizure of many an uncooled 
piston. Present practice holds tempera- 
ture differential to 20 F, or less, with 
resultant etter operation and lower 
maintenance. Lower differential means 
larger cir: ‘lating pumps but in the long 
tun deere: ed maintenance cost offsets 
additional ‘ump cost. 
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A closed cooling-water system repre- 
sents the ideal. In an open system. with 
a cooling tower, daily makeup never 
runs less than 5%. This causes an ac- 
cumulation of mud or sludge in the 
tower basin great enough to require 
draining the system and cleaning the 
basin every few months if scale forma- 
tion in jackets and heads is to be held 
to a minimum. Then, too, water in an 
open system absorbs oxygen in the form 
of air: the oxygen-loaded water proves 
highly corrosive when heated. Water- 
cooled piston rods feel the effects par- 
ticularly as oxygen attacks steel with 
greater avidity than cast iron. In a 
closed system, kept reasonably free of 
leaks. negligible makeup reduces jacket 
scaling and corrosion problems to a 
minimum. 

In the most reliable closed system. 
the pump draws water from an overflow 
tank or standpipe and forces the water 
through the heat exchanger and the en- 
gine and back to the overflow. The tank 
or standpipe should have its cover 
vented to atmosphere and be so con- 
structed that water surface exposed to 
air is a minimum. The overflow line 
from the engine should enter the stand- 
pipe a short distance below normal wa- 
ter level to prevent any splashing. which 
increases amount of air dissolved in the 
water. but should be high enough to pro- 
vide for a continuous slope upward from 
engine to standpipe. This releases any 
entrained air or gas in the cooling-water 
stream; for this reason all piping should 
slope upward from the pump to the 
standpipe. If conditions require devia- 


tion from a continually rising line at any 
point, install an automatic air vent or 
small bleeder line at the high point in 
this line. 

The system should be filled with 
treated water analyzing about as follows: 

Dissolved oxygen—preferably zero but 

not over 0.05 cc per liter 

pH value—not less than 8 

Oil, suspended solids—none 
and magnesium 
sulnhates added, not over 15 ppm: 


Hardness—calcium 


calcium and magnesium carbonates 
added. not over 75 ppm 
Organic matter—not over 5 ppm 
Chlorides—not over 6 ppm in terms 
of chlorine 
Makeup water should show approxi- 
mately the same analysis. Zeolite and 
lime-soda processes may be used to re- 


move scale-forming compounds: potas- 
sium or sodium dichromate prevents 
oxygen corrosion and chlorine or copper 
sulphate attacks algae growths. 

An automatic bypass around the heat 
exchanger maintains the desired nearly 
constant differential between inlet and 
outlet temperatures. If water tempera- 
ture leaving the engine falls below pre- 
determined point, the bypass allows 
enough water to flow around the cooler 
to restore desired temperature. This 
regulation method requires a heat ex- 
changer large enough to take care of the 
entire engine output at peak loads with 
a constant raw-water supply. 

Another method regulates flow of raw 
water to the heat exchanger by means of 
a valve controlled by engine-outlet-water 
temperature. This varies the amount of 


Four Cooper-Bessemer G-MV 4-cylinder engine-driven compressors rated at 400-hp 
and 300-rpm each, in Shell Oil Co’s East Cromwell Plant, at Wewoka. Oklahoma 
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J S Abercrombie and Harrison Oil Co pressure-maintenance plant in Old Ocean Field, 


Texas, has 16 engine-driven units. 


heat taken from the jacket water before 
it enters the engine. holding outlet tem- 
perature essentially constant. This 
method requires a raw-water pump of 
sufficient capacity to take care of cooling 
at peak lead. and is generally used 
where raw water is used for other pur- 
poses and supply is abundant. For best 
results supply oil coolers from a sepa- 
rate system. 

Calculate water piping for velocities 
of 4 fps or less and if this means exces 
sive pressure drop in long lines. increase 
pipe size. An installation with 1000 bhp 
in main units requires approximately; 
525 gpm for a 20-F differential. 700 gpr 
for a 15-F differential and 1050 gpm for 
a 10-F rise. These figures include cool. 
ing water for auxiliary engines and 
other equipment needing cooling and 
are based on the heat dissipation of a 
2-cycle engine, with oil-cooled pistons 
and water-cooled exhaust manifolds. 


Air Filters: In most cases, the atmos- 
phere around a gas-compressing station 
carries enough abrasive grit to warrant 
installation of air filters. The impor- 
tance of such equipment was demon- 
strated by inspection of a station in the 
Dust Bowl. An automatic viscous filter 
protected one unit; the remaining three 
operated unprotected. After eleven 
years’ operation, maximum wear in any 
cylinder of the filter-protected engine 
was 0.033 in. with an average over all 
eight cylinder ends of 0.025 in., making 
average yearly wear for the unit a little 
more than 0.002 in. 

Other units operating under the same 
conditions but without filter protection 
showed an average wear of 0.018 in. per 
cylinder end per year, or an average 
total wear of 0.198 in. per cylinder end. 
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Shown are six 6-cyl 600-hp 300-rpm machines 


In effect. filter protection extended by 
about nine times the period before re- 
boring was required, 

Air-filtering equipment should be 
large enough to avoid excessive pressure 
drop between outside atmosphere and 
engine cylinder. This must be watched 
closely on 2-cycle units because a slight 
pressure drop in air going to the scav- 
enging cylinder produces a greater effect 
on maximum power that the engine can 
develop than it will in a 4-cycle unit. In 
either 4- or 2-cycle engines, restriction 
of air supply tends to enrich the mixture 
in the cylinder and cause the engine to 
run hot. This may cause piston over- 
heating and seizure. 


Exhaust: The 2-cycle engine is. in gen- 
eral. more critical in regard to exhaust 
pipe length than the 4-cycle type. Ex- 
perimental data, available to the pur- 
chaser, shows the most favorable length 
of exhaust line for a particular unit. If 
a muffler is to be installed. it will af- 
fect the length of exhaust line between 
it and the engine and between it and 
the atmosphere. 


Oil Cooler: Compressors equipped with 
vil-cooled power pistons require an oil 
cooler. It should be chosen so that pres- 
sure drop is at a minimum with maxi- 
mum heat-exchange capacity and con- 
structed to permit removing tube bundle 
easily for cleaning. No matter how clean 
filters may keep oil, some sludge always 
settles out in the cooler. Divorcing the 
water circuit for the oil cooler from that 
for the main unit permits operating com- 
pressor at temperature higher than cor- 
rect for the oil system. As most oil- 
cooled pistons use lube oil as coolant. 
filters must handle full flow. 


Piping: In the past, most engin: rs eg). 
culated pipe sizes on the basis of mount 
of gas delivered by a station. © js as. 
sumes that gas flows in a co: inuoys 
stream from the compressor. \ iat ae. 
tually happens is that the cor jressoy 
takes in gas during a portion of the 
stroke only and discharges gas « ring q 
portion of the next stroke. The mount 
of gas taken into the compress: + cylip. 
der and delivered by it during « 1 revo. 
lution depends on the volume ric ef}. 
ciency of the compressor. \|inder. 
However. the rate at which gas ‘s takey 
in or discharged depends on the velocity 
of the piston during the time the gas js 
flowing to or from the compress«r eylin. 
der. For example, a double-acting cylin. 
der having a displacement of 100 cfm 
and a volumetric efficiency of 85°; takes 
in air during 74.44% of one revolution, 
which means an average rate of 1143 
cfm. Thus a suction pipe calculated on 
a basis of 85 cfm (1000.85) proves 
only 75% large enough. Likewise. the 
discharge pipe must be calculated on a 
basis of the actual rate of discharge 
rather than on the rated figure. 

If pipes leading to and from com: 
pressor cylinders prove too small. the 
pressure drop cuts compressor capacity 
and increases power needed to compress 
a unit gas volume. This is often the 
reason why compressor stations that are 
correctly designed as far as compressor 
horsepower and capacity are concerned 
do not deliver rated capacity when put 
into operation. 

Intercoolers and aftercoolers should 
be calculated for pressure drop using 
the method mentioned above; a restrict: 
tion here can cause as great a loss in 
power and capacity as too small a pipe 
size. In stations having more than one 
compressor, design headers connecting 
units on the actual rather than the aver- 
age basis and make them large enough 
to take care of flow when units are sv™ 
chronized. Failure to do so cuts station 
capacity and increases horsepower pet 
unit volume. Losses have reached 33° 
of productive horsepower where pipint 
was known to be undersized. 


Safety Devices: Newer compressors can 
he equipped with a number of safet 
devices and controls. Overspeed stop 
and safety stops actuated by low lube 
oil pressure, high cooling-water tempe! 
ture and subnormal cooling-water 
are well known: to them we can adé 
devices to be attached to the }earing 
that will shut down the unit i! bearing 
temperature becomes excessive or if pla! 
in moving parts becomes too grrat. _ 
Compressor output may be regulate? 
(Continued on page 2 
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ABC of Boiler Stresses 


A favorite examination question asks the engineer to prove that 


stress in the longitudinal seam of a cylindrical drum is twice that in 


the girth seam. 


>A PROBLEM SOMETIMES ASKED in writ- 
ten engineering examinations always 
appeals to those who enjoy showing how 
internal pressure in a boiler affects the 
stresses set up in the shell. The ques- 
tion is: “Show diagrammatically and 
mathematically that the hoop stresses 
due to internal pressure in a cylindrical 
drum are exactly twice the end 
stresses.” Can you prove it? 

First let’s be sure we know what 
“hoop” stress and “end” stress mean. 
Fig. 1 shows a cylindrical shell con- 
structed in two halves, with a band or 
hoop to hold them together. Steam 
pressure on the inside of the drum tends 
to force the two halves apart against 
the resistance of the band. This puts 
an internal pull on the band; we say 
it is in tension. How much pull it can 
stand depends on the strength of the 
material in the band and how much 
material is used. 

The amount of material involved is 
the cross-sectional area of the band 
and there are two of these areas, one 
on each side of the drum. It can be 
seen that for a seamless drum, the shell 
wall itself is the hoop that holds the 
steam pressure, and the area of ma- 
terial involved is twice the cross-sec- 
tional area, or twice the length times 
the thickness. 


To put this into simple mathematical 
terms, let’s call the thickness of the 
shell in inches, t, the length in inches, 
L; and the tensile strength of the mate- 
rial in lb per sq in., TS. Then for a 
seamless drum, the resisting strength 
will be: 

2xexLxq7s 

If the steam pressure is high enough 
to set up a pulling-apart force higher 
than this resisting strength, the shell 
will fail. If the pulling-apart force and 
the resisting strength are equal, nothing 
happens, and if the pulling-apart force 
is less than the resisting strength, there 
is a margin or factor of safety. 

To know whether the shell is safe 
or not, we need to know what pulling- 
upart force is set up by a given steam 
pressure. This steam pressure acts 
equally in every direction, as shown in 
the lower half of Fig. 2. In checking the 
pulling-apart force along any line or 
seam, we are only interested in pres- 


sure working at right angles to the line. 


To visualize this clearly, look at the 
upper half of Fig. 2. Here we convert 
the pressure, acting radially at points 
on the shell, into two parts. one set 
of forces acting sideways and one set 
acting upward, and we have shown them 
acting on a series of plane surfaces or 


“steps.” While not entirely sound 


Harry Spring gives the how’s and why’s of the proof 


mathematically, this visualization helps 
understanding and gets to exactly the 
same place as the full analysis. 

At any one time, we are only inter- 
ested in the forces acting in one direc- 
tion; let’s say vertically, in this case. 
Now it can be seen that the total area of 
all the “steps” on which vertical forces 
act is equal to the diameter of the shell 
times whatever length of shell we are 
considering. This is the “projected area” 
of the shell and is equal to L x D, where 
D is diameter in inches. 

Working on the total area of the 
steps, or on the projected area, is a 
certain steam pressure in lb per sq in. 
If we multiply the area, in sq in., by 
the pressure, in lb per sq in., we get 
the total pulling-apart force, in lb. We 
have already seen that this must equal 
the resisting strength of the shell. Put- 
ting it “mathematically,” we have: 

ExOxP=2x0x ix 
where P is steam pressure in lb per 
sq in. 

Since what we want to know is the 
maximum safe pressure that can be 
carried in the drum, we re-arrange the 
figures to get P by itself: 

LxD 


(Continued on page 144) 


P= 
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‘This orea, and similar 

one on other side, resist. 
ressure trying to force 

shell apart 
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HOMEWORK 


“By George, he would prosecute next time,” thundered the Old Chief 


Intent on being a hit at the next big date, *teen agers used to 


go out of this world with fancy hat pins, fancy pokers and 


fancy bread toasters—all made with a carefree use of com- 


pany time and material. Another in the series by William 


Doran, chief engineer, Essex Co Sanatorium, Windsor, Ont. 


IN OLD-TIME MACHINE-SHOP PARLANCE 
homework was the term used to imply 
that someone was putting in a little sly 
work on something that he intended to 
take home. Sometimes it was referred 
to as a “country job,” or a “brain child.” 
Perhaps the very improper practice has 
died away in the apprentices of today, 
but in my day there were times when 
every boy in the shop had something, 
under the bench, that he would work at 
every time the coast was clear. One of 
the boys would start things off by mak- 
. ing himself a handy little surface gage. 
Then each of the other boys would en- 
deavor to go one better, bigger or more 
elaborate, often aided by the advice and 
help of the older men. 

There were three other teen-age boys 
around the shop at one time and we were 
under the Assistant Chief who. to tell 


the truth, left us very little time for 
homework. But his movments were well 
known to us and innocent-looking sen- 
tries would warn us of the troop move- 
ments of the enemy. 

A fellow apprentice, called Habbie 
Wilson, was an expert at making ladies’ 
hat pins, and some of them were as big 
as the hats the girls are wearing today. 
Ile would take a disk of heavy copper 
about the size of a silver dollar; then he 
would drill and file it until only the 
fair one’s monogram was left in the 
cirele. An ordinary hat pin was intro- 
duced into the center and the whole job 
polished shellacked, or electro- 
plated, as funds would permit. I con- 
fess to having made four of them myself, 
each with a different monogram. 

Next came an epidemic of faney pin 


making. accomplished by 


This was 


threading a variety of alumini req 
fiber, black fiber, copper and poker 
chips on to a piece of fine we and 
capping each end with a dome nu'. After 
the shaping and polishing wes com. 
pleted, an ordinary safety pin w is sold. 
ered to the back. 

To find an end of brass tubing over 
three inches in diameter was (o start 
building a boiler immediately. \nother 
hoy and IT made a model 
which had the good sense to blow up in 
the middle of the pond where nothing 
but my boat was hurt. Next cme the 
making of fancy pokers and parlor fire. 
side sets. To make a poker you took a 
piece of square stuff and heated six 
inches of the center and twisted ay 
ornamental design in the center into 
it. Then you put it in the lathe, threaded 
one end for a fancy knob and the other 
end for built-up handle of faney 
colors, and polished until not a mark 
could be detected. 

I remember one of our boys whom 
we called Barney came to work one 
morning all excited about a swell girl 
he had met, a newcomer to town. Bar- 
ney had it real bad and soon there 
started an output of fancy pins, hat pins 
and pokers. Fancy bread toasters, which 
you could hook on the hinge pin of 
mother’s cook stove and swing around 
to the fire, made wonderful toast. All of 
Barney’s efforts were works of art. 


On the Carpet 


One bright day, however, we were all 
paraded into the Old Chief's office and 
on his desk there lay a grand display o! 
Barney’s masterpieces. The Old Chie! 
remarked on dishonesty in general and 
dishonesty in particular. The Assistant 
Chief was there looking daggers at us. | 
could see weeks of punching out breach 
ings, cleaning oil filters, swabbing er 
gine pits, digging out smokestack bases 
and many similar jobs of penance lying 
before us. 

Did we think we were employed t 
waste our time and steal the companys 
material? thundered the Old Chief. Di 
we think he was running a toaster fac: 
tory? By George, he would prosecu' 
the next time. ss 

We afterwards found out that Ba 
ney’s blue-eyed wonder was a niece ° 
the Old Chief, and she had shown hit 
what his clever boys were making '" 
all the girls in town. One of the bey 
still works in the Old Plant. Habb 
Wilson lost his nickname but became ‘ 
topnotch instrument salesman. Bari’ 
owns a large tool and die-making ©" 
cern. And, by the way. he is still 0" 
married, 
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( L S In winning a war, 
TR little things can be 


as important big—here are three ex- 


amples, small in size, large in accomplishment 


Photos ace vepoduced buy courtesy of 
A Mig Cs 


Newest aid for power-line protection, the deviee Dr. Finzi 
holds (top) writes with lightning on plastie slate, giv- 
ing engineers reeord of lightaing strokes that) hit) their 


lines and showing where protection is needed. Not) much 
I bigger than playing ecard, the thunderbolt) counter con- 
sists of two strips of metal foil inclosed between two pieces 
of transparent plastie. One foil strip has teeth cut in’ its 
edge. the points being a few thousandth, of ineh from 
the other strip’s straight) edge. When lightning strikes, 
osmall current sidetracks into the saw-toothed foil strip. 
It picks the shortest path, the tooth whose tip is closest 
lo lo the straightedged strip. As current) leaps this gap. 
Homakes a tiny spark whieh seorehes a spot-on the plastic 
id wd burns away the tooth tip se that the next discharge 
Mist seek another path. Counted by a lineman, the spots 
a ‘how the number of lightning strokes 
speed precision-grinding of plane-engine parts and other 
al war equipment, Robert M. Baker designed the world’s fastest 
motor, shown above. Supplied with current: from 
Me sets. the water-cooled pressure-lubricated motor will drive 
crinders directly, at 60.000 rpm. This terrifie speed is needed 
secure mircor like finish with a small grinding wheel 
Cd 
Designed tor seeret gun-control deviee, the midget mg 


(right 


takes power from 3-phase 20-eyele 


ata osynehronous speed of 14400 rpm and de- 
or 

up ete watts of 35-v de current. Motor and generator 
outone ineh in diameter and 7; ineh long 


Tolors are 
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Purchases 


Today, you have to take what coal is available and do the best you can with it. This would iiot 
prove a particular hardship if you had installed Riley-Jones Side Dump Stokers because you 
would be able to efficiently and satisfactorily burn these poorer grades of coal and probably 
carry higher steam loads than you were formerly able to carry with good coal when hand firing. 


“We use a very cheap coal and it does a better job in the 
stoker than high grade coal hand fired.” 

Charlton Woolen Co. 
“We can burn a cheap grade of coal and get good 
results.” Myers Laundry 
“Another feature, it enables you to use a lower grade 
of coal.” Tomlinson of High Point 


“We have had a considerable benefit from the stoker; 
ability to burn a cheaper coal.” Dehl & Stein 
“We know that we could not use the coal we are noy 
using in hand firing.” Cheyenne Laundry 


“We burn a cheaper grade of coal and do not hay 
Crandall, McKenzie & Henderson 


smoke.” 


FRONT VIEW— 
RILEY-JONES HYDRAULIC 
STOKER 


Bell Aircraft 
General Electric Co. 


Yale University 
Brown Shoe Co. 


American Brass Co. 
These well-known companies 


Republic Steel Corp. 
Minute Tapioca Co. 


use Riley-Jones Side Dump Stokers 


Cleveland 
Los Angeles 


Baltimore Buffalo 
Seattle Portland 


Boston 
St. Paul 


New York Philadelphia 
Kansas City Denver 


Colt’s Patent Fire Arms Co. 
Hartford Fire Insurance Co. 


STOKER CORPORATION, WORCESTER, MASS 


Detroit 
Houston 


Pet Milk Co. 
Revere Copper & Brass © 
Ford Motor Co. 
Hercules Powder Co. 
Owens-Illinois Glass Co. 


St. Louis 


Chicago 
Atlanta Meme 


New Orleans 
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even more profitable today 


This ability of Riley-Jones Stokers to satisfactorily burn low grade coals makes their purchase 
even more profitable today. In addition to the ability to maintain high steam output with low 
crade coal, Riley-Jones Stokers pay for themselves through savings in coal and labor. Coal sav- 
ing is more important than ever today, due to the existing coal shortage. | 


le save at least two to three tons of coal per day over “Our Riley-Jones Stoker has surely made us money in 

hand fired plant.” Pet Milk Co. many ways.” Crystal Laundry ‘ 
whe saving last year over previous years amounts to “This plant showed a saving of 24.6% over and above 

49,00. This saving more than paid for the cost of the hand fired method.” F. N. Burt Co. | 

installation.” Sheriff St. Market : “The equipment including complete installation can be 

t. have been able to reduce our coal bill approxi- paid out of fuel savings in between 2 and 3 years.” 

rely 3344%.” Brown Shoe Co. Anchor Cap and Closure Co. 


INSIDE FURNACE PARTS 
RILEY-JONES 
SIDE DUMP STOKER 


tt & Whitney Holeproof Hosiery Co. 
Aircraft Corp. General Motors Corp. 
Spark Plug Co. Sperry Gyroscope Co. 
Celotex Corp. New York Life 
‘. Gypsum Co. Insurance Co. 
ston Elect. Instrument Co. Bakelite Corp. 
e Cole Co. American Steel & Wire Co. 
r Squibbs & Sons Monsanto Chemical Co. 
rck & Company R.C.A. Corporation 


‘vey of your power plant by aconsulting engineer will possibly show ways of making surprisingly large savings in power costs 


ss * PULVERIZERS BURNERS STOKERS * SUPERHEATERS FLUE GAS SCRUBBERS 
OMIZERS * ~=WATER-COOLED FURNACES STEEL-CLAD INSULATED SETTINGS AIR HEATERS 
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Giant Power Units 
for Land and Sea 


Whether in the form of huge hydro- 


war en 


race it 
electric generators or powerful peaceti 
sted, 
hole 
Whi 
is estin 
types 
Attl 
is likel 
will co 
some | 


motors for the merchant marine, 


electrical equipment fights the bat- 


tle of kilowatthours on all fronts 


ucks, 
engine 
poods | 
Ina 
dollars 
The giant spokes of this 6000-hp motor 
will soon whirl aboard a_ cargo. ship. 
speeding supplies to forces overseas 
Tommy Burns, veteran mechanic, give: 
the 16-ft-diameter 112,000-Ib unit a final 


tuneup before it leaves the shop for a HBVCm 
West Coast shipyard 


als, g 
one-fif 
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peacet 


ot be 


Photos courtesy of General Electric ( 
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Deaceti 
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Dus de 
Nearing completion in Schenectady. this = 
ossib] 
waterwheel generator frame is headed for 
Kentucky Dam. a Tennessee Valley Au- Lispost 
thority project near Padueah, Ky. The ad 
generator, nearly 37 ft. in diameter, is m 
the second of several units ordered for Afte 
the project . 
de dis, 
han ] 
not 


etail 


There’s a power potential of close to 
65.000 hp in this picture. In the fore- 
ground are four 16ft 6000-hp tanker- 
drive motor frames backed up by three } / ears’ 
17-ft 10.000-hp frames for similar use. 
In the background stand rotors for a 
10.000-hp 850.000-Ib twin motor which 
will drive a rolling mill in what will 
be, when completed, the largest steel 
mill west of the Mississippi River 


articy 
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Disposal Government 


How to dispose of government surpluses when the 
war ends need not be an insuperable problem — if we 
ce it promptly and intelligently. But if we do not, 
peacetime markets may be disrupted, government funds 
wasted, production discouraged, and reconversion of the 
shole economy to peace seriously hampered. 

What we need most in order to attack the problem 
is estimates of how much surplus there will be, in what 
types of goods, and where. 

At the war’s end, government inventory of war goods 
is likely to total around 60 billion dollars. Most of this 
vill consist of aircraft, ships, and other ordnance. Only 
some 15 billion dollars or less will be in food, clothing, 
tucks, tools, chemicals, medical supplies, transportation, 
engineering and communication equipment, and other 
poods for which there is a civilian market. 

In addition, war contractors will have about 10 billion 
dollars of inventories, the bulk in specialized raw mate- 
ials, goods in process, and finished products. Only about 
one-fifth of the total, or some 2 billion dollars, will be 

atketable or usable for civilian purposes. While the 
BRovernment takes over the usable inventory, the ex- 

vat-contractors will have to build up their stocks for 

peacetime production, so that on balance, they will 

ot be disposing of usable inventories in large volume. 
, § Not even all of the usable war-end inventory will be 

‘suplus” for sale to civilians in competition with new 
# Moduction. Some of it will be needed by the sizable 
peacetime Army and Navy we are likely to maintain, 
nd such additional items as can be stored without seri- 
bus deterioration or obsolescence will be held against 
possible future war emergencies. Some of it will be 
{ BPsposed of abroad. And up to half of it will be abroad 
| Pd may be sold there or used for relief. 

After allowing for these factors, the war supplies to 
disposed of in our own markets probably will be less 
tan 10 billion dollars (cost basis). While the total 
not overwhelming—the equivalent of two months’ 
ttail sales—in certain lines the surplus will be several 
ars, instead of a few months’, normal supply. In 
articular, the volume of scrap metals available from 


otherwise unusable munitions will present a problem. 

A great deal can be done now to reduce the size of 
the postwar surpluses by achieving a better balance be- 
tween military needs and supplies and avoiding exces- 
sive inventories of particular raw materials or finished 
goods. ‘This work needs to be pressed, not only to sim- 
plify our transition to peace but also to prevent wasting 
productive energies during the war. Furthermore, when 
the war ends on one front, inventories of war materiel 
should be worked down to the reduced scale of remain- 
ing military activity. 

We cannot develop programs of action until we know 
approximately how much of each type of item is to be 
sold, and where and when it will be available. Wide 
margins of error are inevitable as long as large-scale pro- 
curement and large-scale consumption are still taking 
place; yet such information is essential and must be de- 
veloped. Indeed, improved inventory records and esti- 
mates are badly needed for the conduct of the war as 
well as for managing the surpluses after hostilities cease. 

In decisions on the disposal of war-goods inventories, 
the public interest must be the prime consideration. 
Proposals that none of these goods should be sold do- 
mestically because of competition with new production 
obviously are untenable. Everything that is not needed 
by the Armed Services or for other special purposes 
should be disposed of ultimately. The real problem is 
not whether surpluses should be sold, but rather to 
whom, at what price, and at what time the sale should 
be effected. 

In the distribution of such large quantities of goods, 
we believe that established trade channels should be 
used wherever possible. Otherwise, we shall witness wide- 
spread speculation in war goods and the mushroom 
growth of inefficient and disruptive fly-by-night distrib- 
utors. This will benefit only a few speculators and will 
discourage legitimate producers and distributors from 
making their normal commitments. 

All war contractors should have the privilege of re- 
taining those inventories for which they are willing to 
pay actual cost or a fair price negotiated with the gov- 


| 
i 
q 
| 
| 
| 
| 
«J 
194 i 


ernment procurement agency. The balance of the in- 
ventories in the hands of war producers should be 
assembled by the government and sold in an organized 
manner. It is of great importance that the plants be 
cleared of these inventories at once so that the process 
of conversion to peacetime operation can proceed with- 
out further delay. ‘To accomplish this, preparations must 
be made before the end of the war for speedy deter- 
mination of the inventories to be moved and for a huge 
volume of storage space to accommodate them. 

The price which can be realized and the timing of 
sale are closely related. Certainly the best prices will 
not be secured if the government attempts to dispose of 
large supplies of material and products suddenly without 
regard to market conditions. Most businessmen rightly 
favor an early transfer of surplus inventories from gov- 
ernment to private ownership. But, they also realize 
that if all the surpluses are dumped indiscriminately as 
they become available, many markets will be badly de- 
pressed, and the resulting low prices will bring lower 
production. If this depression effect becomes general, 
as it easily can, it will be costly to the nation in terms 
of jobs, income, and goods. 

In industries in which production is inadequate to 
meet postwar demands, an immediate sale of govern- 
ment inventories can prevent inflated prices and preserve 
balanced market conditions. In cases in which the sur- 
pluses are large in relation to annual production, the 
disposition can be scheduled over a period of years. 
Generally, however, it will be best to clear the surpluses 
as quickly as orderly sale can be accomplished rather 
than to leave them as a continuing threat overhanging 
the market. Most industries can, and should, take the 
disposal process in their stride without special dispensa- 
tions from the government. In this connection, it should 
be noted that the tax provisions for carry-back of losses 
and excess profit credits after the war greatly increase 
the possibilities for speedy disposal of surpluses without 
serious injury to producers. 

There will be some industries, however, in which the 
postwar surplus is so large that it would practically 
saturate the market for years to come. The problem of 
these industries is further complicated by their wartime 
expansion of capacity many fold in excess of peacetime 
requirements. These lines of production are, moreover, 
crucial for our national defense. Aircraft and shipbuild- 


ing are cases in point. Each of these situations calls {o; 
careful study and discussion by all concerned tv devig 
means to keep alive the necessary production organiz, 
tions, the research effort, and the spirit of enterprise 
Insofar as possible, the individual manufacturers shoul{ 
work out their own salvation in the conversion to peace. 
time markets. They can do this by taking on new ling 
by increasing their production efficiency, and by & 
veloping technical improvements which make the ¢. 
isting inventories obsolete. But they still will need sone 
kind of government protection or assistance while the 
huge surpluses are being worked off. It is most in. 
portant, however, that such protection or subsidy \ 
limited to a period of three to five years. It must not 
become permanent unless it is really essential for ow 
national security. 

The disposal of surplus inventories is part of the 
whole process of demobilization of the war effort ani 
conversion to peace. If this process is to be accomplished 
with minimum dislocation and injury to our econony, 
it will have to be directed by a central agency whic 
has developed adequate information service and is in 
position to coordinate the policies of the Armed Sen: 
ices and the other interested executive branches of tle 
government. This agency should draw freely on tle 
knowledge of businessmen in the specialized problew 
of marketing surpluses in each industry. It should fo: 
mulate definite programs of inventory disposal for l 
industries in which the problem is acute; and it shoul! 
make these programs public as soon as possible, so that 
business can plan for the future with confidence. In lay: 
measure, the success with which we make the economi 
transition to peace will depend on the quality of go 
ernment administration in the process of industrial ¢ 
mobilization. We shall need better organization for th 
transition to peace than we had in mobilization for w# 
if we are to avoid needless unemployment, loss of pi 
duction, and frustration of business enterprise. 


President, McGraw-Hill Publishing Company. Ine 
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‘Dizzy Diagrammatics’ Save Time 


These new-system sketches, with their distorted ellipses, 


look strange at first, but they 


are easy to understand and 


save « lot of time and money in the drafting room and plant 


>“Dizzy DiAGRAMMATICcs” is a simpli- 
fed method of plant layout design 
which I, and those under my super- 
vision, have been using quite success- 
fully for the past few years. It is a 
diagrammatic arrangement showing 
clearly and specifying completely each 
piece of equipment. 

Considerable opposition and criticism 
of this type of drawing arose before it 
was accepted. Before its development 
the usual design procedure had been 
a standard mechanical arrangement, 
drawing, locating and specifying each 
piece of equipment. The diagrammatics, 
being much easier to make and entirely 
satisfactory, won out. 

The mechanical-arrangement drawing, 
originally used, actually consisted of 
three separate tracings, each 30x42 in., 
including one sheet of plans, one of 


elevations. and one of sections. Approx- 
imately 60 man-hours of work was re- 
quired for each. In addition, these 
drawings were traced over, the equip- 
ment shown in light lines and the pip- 
ing, valves, controls, etc, drawn in and 
specified. These tracings each required 
another 50 man-hours. 


Convenient for Field Use 


In the field, the construction superin- 
tendent uses the new diagrammatic as 
a construction manual. From it he can 
readily point out to his foremen and 
mechanics the various runs of pipe, 
fittings, valves and controls. It gives 
the mechanic who cannot read blue- 
prints a complete photographic picture 
of the plant as a whole, enabling him 
to work more intelligently at his own 
particular job. 


By H E PILKINGTON 
Design div, engineering dept 
I I duPont de Nemours & Co 
Wilmington, Del. 


Finally. the operating manager, hand- 
icapped as he often is today by inex- 
perienced operators, can use this dia- 
grammatic as a flowsheet, coloring each 
pipe line, valve and contro] shown on the 
blueprint with a distinctive color, and 
adding a color key. 

The print, thus colored, can be pasted 
on the wall of the operating room where 
an inexperienced operator can’ readily 
trace the different pipe lines and locate 
the control valves, thus saving many 
an expensive shutdown. 

Diagrammatics resemble isometric 
drawings, but do not involve such labo- 
rious projection. They are much easier 
to read and far easier to make. 

Fig. 1 shows the basic arrangement 
of the three primary directions in a 
standard drawing and in the correspond- 
ing diagrammatic. The lower left-hand 


Circle-A Flange-B Flange and 
Mechanical Arrangement 9 Pipe-C 
Al 
U | 
| 
Linea | 
Line b, | q | 
Diagrammatic Arrangement ‘ below, radius R | pd | | 
E | 
B| | 
| | 
| 
| 
Z) | Centers on line a, 
above, radius R 
ne 
b Center or! Line a, 


above, radius R 


Fig. 1—In the 
North-sout 


‘ketch A, 


_ Standard mechanical plan (above) and in the diagrammatic plan (below), consider B a vertical line, AC 
i line, say, and DE an east-west line. Fig. 2—Flange ends, pipe ends, fitting ends and tank ends are circles. 


In 


of thie oh -ee how two arcs, drawn as shown, can represent a circle in “perspective.” Note the 30-deg tilt of axis. Length 


is used as radius R of the arcs. 
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In sketches B and C, exactly same method portrays flange and pipe circles 
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point of view, as indicated, is generally 
most satisfactory and is used in the fol- 
lowing descriptions. 

Point B in the upper sketch repre- 
sents any vertical riser or vertical cen- 
ter line. This appears as a line in the 
diagrammatic. Line AC is any line 
running up and down on the mechanical 
drawing and DE any line running left 
and right. Corresponding lines on the 
diagram carry the same letters and 
slope 30 deg from the horizontal. Thus, 
in the lower sketch B represents a verti- 
cal line, AC represents an up-and-down 
line on the mechanical drawing, DE a 
left-right line. 

Fig. 2 shows how to portray a circle 
(pipe, flange or tank end) by two arcs. 
In Fig. 3 the circle 2Y is drawn with a 
radius equal to the dimension Y, the 
center-to-face of fittings. At times this 
circle may have to be increased to avoid 
interference of flanges. Circle Z is 
drawn equal to the diameter of the 
flange of the fitting or apparatus. Di- 
ameter of circle X is that of the pipe or 
apparatus, 

Parallel lines are drawn tangent to 
these circles as shown by the dashed 
lines, and are used as construction lines 
for the diagrammatic, later to be erased 


Fig. 3—The diagrammatic method is applied to drawing a simple pipe layout. Fig. 4 
Here cylindrical tank is diagrammed on tracing paper or on cloth laid over an ele. 
vation view. Despite apparent confusion of the construction lines and arcs, each is 
drawn exactly as shown in Fig. 2. Fig. 5—Here the tanks are drawn as shown in 
Fig. 4, but the pipes are lengthened arbitrarily to spread the equipment 


from the finished tracing. Construction 
is the same as shown in Fig. 2. 

A mechanical arrangement drawn to 
a scale of 1% in. to the foot is the most 


satisfactory size from which to repro: Fig. 
duce the diagrammatic. Cut dummies not 
of the equipment from prints of the te 


elevations or sections and paste on 4 
piece of drawing paper in positions cor- 
responding to their respective locations 
on the mechanical arrangement. 
Locate these dummies so that each 
piece of equipment will show clearly. 
This may require increasing the cente! 
to center distance of the equipment, 3 


in Fig. 5. 


Projection of Dummies 


Fig. 4 shows how to transfer the dum 
mies from the mechanical to the pr 
jected view of the diagrammatic. Ti 
light dashed lines would not be used 
an actual drawing, but here represtt! 
the dummy visible through the tracing 
The projected diagrammatic itself 
shown in heavy lines. 

Don’t attempt to project such item 
as gages and thermometers. They © 
be shown as in Fig. 5. This al-o shows 
how pipe, valves and fittings under 2” 
can be drawn as single lines. 
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Charts Guide Safe Loading 
Two charts, one for modern and another for older designs, give copper- and 
oil-temperature rises in power transformers for any load cycle and operating 
time, and show whether they are operating within safe temperature limits 
> MANY CONDITIONS under which power 
7B transformers are overloaded are covered 
140 | Go ~ in the American Standards Association’s 
120--0 = — x, but they do not take care of every situa- 
S110 > tion encountered. To help fill this gap, 
| W C Sealey and J B Hodtum, Allis- 
2 \ 140 Chalmers Mfg Co, at the American 
90lz, N LT Y ‘/ Institute of Electrical Engineers’ winter 
- 90 convention, presented charts from which 
3 to determine the safety of transformers 
/y on practically any load cycle. 
& ' — 60) lines has heat generated in its copper 
8 | 30 winding and iron core. Starting cold, a 
20 // 20 portion of this heat is absorbed by the 
10 copper because of its thermal capacity 
-- Cooling? > and a portion goes into the oil. After 
} 9 876543210 the oil temperature increases, it dis- 
ime, ours 


Fig. 1—Copper and oil-heating and cooling curves for typical modern power trans- 
former, having full-load hot-spot gradient of 20 C, oil temperature rise 45 C, ratio 
of copper loss to iron loss of two, and thermal-time constant of three hours 


Table 1—Load Time Duration, Copper Hot-Spot Rise and Final 
= | Copper Temperature at 10 C Ambient From the Chart, Fig. 1 
| Final Final 
| Time, hours copper copper 
hot-spot temp at 
| Elapsed Starting Final rise, deg C 10 C amb 
100 | 2 2.8 1.8 58 68 
140 | 1 2.2 3.2 82 92 
80 1 6.6 7.6 58 68 
he 
Table 1I—Final Copper Temperatures 
2 From Table 1, Compared With Safe Temperature Limits 
Final time, Final copper Final copper Temp limit, 
m: hours rise, deg C temp at 10 C amb deg C 
an - 
ws 18 58 68 105 
in 82 9? 105 
6 58 8 105 
que 
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sipates heat to the cooling medium, 
usually the atmosphere surrounding the 
transformer. 

Rate at which insulation deteriorates 
on the transformer’s windings depends 
on its temperature: increase in tempera- 
ture increases insulation deterioration. 
It is assumed that a transformer will 
have a satisfactory length of life when 
operated continuously at a 95-C copper 
hot-spot temperature. If operating 
temperature is below 95-C part of the 
time, the transformer can be operated 
above 95-C for a period and have the 
same life as when operated at 95-C 
continuously. By taking advantage of 
this fact, higher loads and temperatures 
can be permitted for short periods of 
operation. If a transformer is cool when 
an overload is applied, advantage may 
be taken of the transformer-material 
thermal capacity and higher overloads 
carried more safely than when it is hot. 

Fig. 1 shows heating and cooling 
curves of a typical power transformer of 
modern design having a 20-C full-load 
hot-spot gradient and a 45-C oil rise. 
These curves are drawn for 0, 60, 80, 
100, 120, 140, 180 and 200% loads for 
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a copper hot-spot temperature rise above 
ambient air. Dotted curves are drawn 
through points of equal oil tempera- 
tures, the values of which are indicated 
by the figures at the ends of each curve. 

These curves not only permit finding 
copper and oil temperatures for any 
load cycle but also present a physical 
picture of temperature rise and fall 
during a load cycle. On the left-hand 
side of the chart, the curves show how 
copper and oi] temperatures of trans- 
formers increase with time at a given 
load. On the right-hand side, the curves 
show how transformer temperature de- 
creases with load and time when the 
final temperature is lower than the 
initia). 


Application of Charts 


To use the chart, Fig. 1, assume a 
given transformer in service under loads 
that cause a 30-C oil rise. Starting un- 
der this condition, what will the trans- 
former temperature be after it supplies 
100% load for 2 hr, then 140% load 
for 1 hr, followed by an 80% load for 
1 hr.? Will it be safe to operate the 
transformer on this load cycle? 

On the 100% load curve. 30-C oil 
rise corresponds to 2.8 hr, point A, 
which is the beginning of the load cycle. 
Load continues at 100% for 2 hr, which, 
added to 2.8 hr, gives an operating time 
of 4.8 hr, point B. At this time copper 
temperature rises to 58-C and oil to 
38-C. To get on the 140% load curve, 
follow to the left from point B parallel 
to the 40-C oil curve to point C. This 
point corresponds to the oi] temperature 
at the end of the 100% load period and 
a time of 2.2 hr. Time 2.2 hr, plus 1 
hr, equals 3.2 hr. At time 3.2 hr. on 
the 140% load curve, point D, copper- 
temperature rise is 82-C and oil tempera- 
ture, 47-C, the condition at the end of 
l-hr operation under 140% load. 

To find the starting point for the 80% 
load run, follow from point D to the 
right, parallel to the 50-C oil-rise curve, 
to point E on the 80% load curve. The 
time here corresponds to 6.6 hr. Under 
this load, transformer temperature de- 
creases. Then, for 1 hr follow to left 
along the 80% load curve to time 7.6 
hr, point F. By this time, copper- 
temperature rise drops to 58-C, and oil 
to 44-C, 

For convenience in calculating final 
copper temperature, the load, time and 
copper-rise values may be arranged as 
in Table I. Since the copper hot-spot 
temperature is below 95-C at all times 
during the load cycle, the transformer 
can carry the load safely when the 
ambient temperature does not exceed 

10-C. 
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Fig. 2—Copper- and oil-heating and cooling curves for typical older design of power 
transformer, having full-load hot-spot gradient of 30 C, oil rise of 35 C, ratio of copper 
loss to iron loss of two, and thermal-time constant of two hours 


Table I1l—Load, Time Duration, 
Copper Hot-Spot Rise and Final Copper Temperature at 10 ¢ 
Ambient Obtained From the Chart, Fig. 2 


Time, hours Final Pinal 
copper copper 
Load, ‘% hot-spot temp al 
Elapsed | Starling Final rise, degC | 10 Camb 
100 2 3.3 S.3 63 73 
140 1 1.8 2.8 95 105 
80 ] 4 5 59 | 69 


Any load cycle can be followed on the 
chart by the process just described and 
the oil and copper temperatures at any 
point on the cycle readily determined. 
Also at any point in the cycle, effect of 
increased time may be determined since 
by inspection it is obvious whether 
further increase in time will greatly in- 
crease or decrease the copper- and oil- 
temperature rise. 

The higher the ambient temperature. 
the more closely the transformer’s 
temperature approaches unsafe values 
during the load cycle. An approximate 
method of arriving at safe load and 
temperature limits compares the final 
copper temperature with the ASA stand- 
ards for short-time loading. The follow- 
ing temperature limits may be used for 
recurrent loads. 

2 hr or less—temperature limit 110 C 

8 hr or less—temperature limit 105 C 
24 hr or less—temperature limit 95 C 
Transformer copper hot-spot tempera- 


ture, calculated as the sum of copper 
temperature rise, Fig. 1, and the ambient 
temperature should not exceed these val: 
ues. 

If copper temperatures obtained dur- 
ing the load cycle do not exceed these 
values for the times corresponding t 
those obtained from the curves, Fig. |, 
loading is within safe limits. In Table 
II, final time, copper rise, fina] temper: 
ature at 10 C obtained in the problem 
are compared with the temperatule 
limit for 8-hr operation. The temper 
ture limit for 4.8, 3.2 and 7.6 hr is 105¢ 
given in right-hand column. Final cop 
per temperatures are all below the limi 
of 105 C, consequently the loads ma} 
he carried with safety. According to the 
table, the ambient temperature could 
have been 105 — 92 = 13 C higher, 
23 C before a safe temperature wou" 
be exceeded. 

Some of the older transformers ™4 

(Continued on page 16+) 
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Old-Timer Resorts to Gland Surgery 


An unusual turbine repair brings new lease of life to standby unit badly needed 


for war loads. Merrill Young tells the story from Steilacoom, Washington 


T COULD HAVE BEEN DONE, as 

some proposed, by cutting off the en- 

tire low-pressure sealing gland, facing FF B Y 

and drilling the turbine casing and bolt- 

ing on new glands. But this would have | 2 

taken much time and the cost would 

have been considerable. J 
Two turbines in an old section of a ; aS 

modern central station had seen only = | 

occasional service for several years. Y Sealing-watér 

Damage to the glands had been grow- inlet 

ing in extent for a long time and the yy fe 

only quick remedy, at time of turbine in- A recess 

spection, was to fill the affected area : ~: 2 

with soft metal and peen it smooth. After | ___IL honey- 

this treatment, the turbine could be in : | 

sealed by maintaining about 5-psi gage TAN Line of 

pressure at the sealing-water inlet. y 

gradually up to as high as 75 psi. At 


> 
enlarged 
recess 
~Leakoff 
high loads the seals occasionally broke : Séction of cland 
with all the attendant operating ills that [- eo 
| 


Trouble Recurs 


However, after a short time the soft 
metal sloughed away and the sealing- [FF 
water pressure had to be increased 


accompany such misfortune. vigw'et 

The operating staff took little satis- 
faction in the knowledge that city water. : ; 
aerated and containing some abrasive, fF 
was probably responsible for the corro- — 
sion. Condensate was not readily avail- 
able as these turbines exhaust to jet 


condensers. And the damage had already 
been done. 


Glands were of the familiar. integrally 


cast, shielded.j 
elded-impeller. low-pressure. Fig. 1—Low-pressure sealing-gland casing irregularly honeyeombed over a 
er-scal type. They had eroded as 


shown in Fj period of years, seriously affecting the safety of thin metal in the gland casings. 
sad 1 Fig. 1. The method of repair Fig. 2—Gland casing widened and deepened to limit indicated by dotted line to 
or'sinated and carried out by an clean out the honeycombed metal. A boring bar did it, cradled in bearing seats 
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old-timer. one of those resourceful in- 
dividuals whose ingenuity has tided 
more than one plant over a tight situa- 
tion. 

After checking the extent of metal 
wastage and calculating the thickness of 
metal remaining. he proposed turning 
down the damaged casting, as in Fig. 2, 
and installing new cast gland-liner sec- 
tions. shown in Fig. 3. 


Air Drill Drives Bar 


A 4-in. boring bar, equipped with 
cutter head and feed screw, was mounted 
in specially designed bearings cradled 
in the main bearing seats and held rigid 
hy the bearing caps. A 20-to-] right- 
angle worm-gear speed reducer was 
hooked up to an ordinary air drill for 
drive power. While the latter did not de- 
velop much. power, the output was 
enough for the light cuts required. 

The driving device was anchored to a 
channel frame secured partly by the 
thrust-bearing hold-down bolts and 
partly by a leg extended to the turbine 
foundation. Instant speed control was 
achieved by a throttle valve conveniently 
located in the air hose supplying the 
drill. 

The actual machining operation was 
slow, for frequent tool changing and oc- 
casional rest periods for the operator, 
who had to spend many hours in a 
cramped, prone position to check prog- 
‘ress of the cut. However, the total ma- 
chining time for the gland casings of 
two turbines added up to only 57 hours. 

In selecting material for the new 
liners. care was taken to assure a ma- 
terial that would not have too great a 
differential-temperature expansion from 
that of the seasoned cast iron of the tur- 
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Fig. 3—Cast-alloy liner halves were fabricated to close 
dimensions and finish ground on all sides to a perfect fit 
within the widened and deepened gland casings of the tur- 


bine. 


bine casings. The liner halves were 
finally cast of a suitable alloy to fairly 
close dimensions so that only about 1's 
inch of metal had to be removed for 
surface finish. 

Liners were finished by grinding on 
all sides. After they were fitted, each 
half into its recess, the halves were 
fixed in place by countersunk lock 
screws set at intersecting corners of the 
liners where they met the turbine cas- 
ing flange. Ends of the liners were 
ground flush with the flanges and pol- 
ished. 

New gland runners were fitted to the 
turbine spindle and the turbines reas- 
sembled, adjusted and tested. In all. 
the work on the two machines required 
eleven 8-hr days for four men, and 85 


Countersunk flush 
fillekhead capscrew- 


Fig. 4—Each half liner was locked into place by 
four countersunk screws set at the intersecting corners. 
Ends of liner castings were ground flush and _ polished. 


hours for the single machinist, a total of 
437 man-hours. 

While the gland machining was in 
progress, a tank was installed on the 
turbine-room roof to receive condensate 
from the new section of the plant. In the 
future, condensate will be distributed to 
the sealing glands of the old machines 
by gravity at about 10-psi pressure. 
Leakoff outlets to the old jet condensers 
were plugged and the leakoff from the 
glands piped back to the distilled-water 
storage of the new section. 

Of course, these old machines are not 
so efficient as they might be, but they 
will be able to turn out many a kilowatt: 
hour for war production before new ca 
pacity will become available from over- 
burdened equipment manufacturers. 


capacity. 


erators. 


scarce paper. 


WASTE PAPER AS GOOD AS NEW—ALMOST 


Aside from heavy war consumption, the chief cause of 
the present paper shortage is dearth of wood choppers to 
bring in the pulp wood. There’s still enough paper-mill 


That’s why there’s a big drive on salvage. Every ton of 
salvaged magazines, newspapers. paper boxes and paper 
boards going into the beaters emerges as so much new 
material. So keep this siuff away from bonfires and incin- 
Get it to the used-paper dealer. 
the mill. Meanwhile, work with the rest of your community 
to cut down needless wrapping and oiher waste of war- 


He'll get it te 


POWER 


dow 
pres: 
econ 
liqui 
mad 
as s 
prop 
choic 


moist 
in pa 
ing e 
hand 
a bl 
44.00 
of the 
Was ) 
35-lh 
loop r 

Col 
any fi 
able 
put 
with 


POW 


= Hi” 

— 
peré 
syst 
of s 
blov 
the 
air 
in 
only 
vide 
A 
the 
men 
the 
heac 
be 
forn 
then 
true’ 
the | 
Te 
of m 
the a 
the u 
range 
Real] 
| | 


OW THAT MORE FOODS are be- 
ing quick-frozen by the low-tem- 
perature air-blast method than any 


other, engineers are asking how this 
system operates. 

The diagram shows the arrangement 
of such a freezer. The cold air can be 
blown either lengthwise or crosswise of 
the tunnel: 250 ft per min is a typical 
air speed for crosswise freezing. To aid 
in removing frost, which is necessary 
only occasionally, trap doors are pro- 
vided below the cooling coils. 

An anteroom may take the place of 
the precooling and tempering compart- 
ments. The coils can also be placed at 
the side of the tunnel instead of over- 
head, in which case the air velocity may 
be speeded up to 2500 ft per min to 
form a “blizzard” freezer; the foods are 
then always handled in batches on push 
trucks. Metal conveyors may replace 
the trucks in the tunnel freezer. 


Drying Is Negligible 


Temperatures from 25 F below zero, 
down, are commonly held in these 
freezers, using booster ammonia com- 
pressors, with intercoolers, to maintain 
economy. Float-valve control feeds the 
liquid ammonia to the coils, which are 
made with headers large enough to act 
as surge drums. Some freezers have 
propeller fans, others squirrel-cage: 
choice depends largely upon quantity 
of moisture encountered. 

At first. some operators claimed that 
the air blast would dry out foods. With 
the use of lower temperatures and small 
ranges. this is no longer a danger. 
Really cold air can take up so little 
moisture when warmed a few degrees 
in passing over the foods, that the dry- 
ing effect is negligible. See lower right- 
hand corner of chart. Quick-frozen in 
a blast tunnel in Omaha under test. 
14.000 lb of turkeys lost only 14 of 1% 
ot their original weight. (Each turkey 
“as wrapped loosely in one sheet of 
lb wax paper, tied with a single 
loop of string. ) 

Cold-air freezers are able to handle 
any foods required. A fruit packer, un- 
able to obtain cans for sliced apples. 
put them in cellophane-lined cartons, 
with 20 sugar, and quick-froze them. 
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The same tunnels can be used for freez- 
ing fish, shrimp, vegetables, ice cream, 
etc. When the product is always the 
same, the arrangement of the freezer 
may be adapted to include refrigerated 
shelving, special pans, double-deck con- 
veyors or air baffles. 

Saturated air’s moisture content de- 
pends on its temperature if pressure 
and volume remain the same. Small 
changes in pressure found in the ordi- 


Quick-Freezing of Foods 


At Low Temperatures 


By TERRY MITCHELL, M E, Frick Company 


nary circulating systems need not be 
taken into account when determining 
weight of moisture in the air. 

For low air temperatures, enter chart 
at the top, select and follow vertical tem- 
perature line down to the curve, then 
look to the right to find moisture weight. 
Enter the chart at the bottom for higher 
air temperatures and read moisture 
content on the vertical scale at the left 
of the curve. 


Cu Ft/Lb 
1.85 11.72 1.59 11.46 11.34 11.21 1.07 10.95 10.62 10.69 10.57 1045 10.32 10.19 10.07 994 
Saturated Air Temperature 
+10 +5 O -S -10 -I5 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 

90 if 

80 4% | rH 8 

\ or shelves o| 4 

+H 

70 7 

t+ ¢+4 4 tttt $44 

Hitt tH 1 
au +H 

60 - 6 
Hit 
itth } +4 +4 +4 +4 tt tet 

2 if ase saa 
0) 6B a 
20 bt +++ t + - 4 +4 = ++ 2 
10 t+ ++ + th + + 44 
++ t ++ +4444 + + 
+60 +55 +50 +45+40 +35 +30 +25 +20 +15 +10 +5 O -5 -10 -15 -20 -25 -30 
Saturated Air Temperature 
1349 13.32 12/5 12.99 12.84 12.69 1254 1240 U.85 11.72 11.59 11.46 11.34 11.21 1.07 10.95 10.82 
u Ft/Lb 


Copyright, Frick 


This curve has two sets of ordinates: Moisture-carrying capacity of air at low 
temperatures is read at top and right; for higher temperatures, see figures at 
bottom and left. Diagram (inset above) shows a section through a low-tem- 


perature air-blast freezing tunnel 


—Chart and diagram, courtesy Frick Company 
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PRACTICAL AIDS TO OPERATION 


Old Generators Take on New Job 


AFTER SUPPLYING DC POWER to Spokane, 
Wash.. street cars for more than 33 
years, two large Westinghouse motor 
generators have been reconditioned to 
charge submarine batteries at 325 v, at a 
coast Navy Yard. Originally rated 600 v, 
2500 amp, 1500 kw at 360 rpm, it was 
necessary to rewind these machines for 
a lower voltage and higher current. Be- 
cause of shape and size of the armature 
coil slots and improvements in insulat- 
ing materials. a higher percentage of 
copper could be used in the new arma- 
ture and field windings than in the old. 

Rating of the rewound generators is 
now 4000 amp at 325 v with a corres- 
ponding reduction in output. The re- 
vamped generator armatures are now 
connected parallel. instead of in series 
as originally. Increase from 2500 to 
4000 amp required larger brushes on 
the commutators. Even with these 
brushes, generator ratings had to be de- 
creased from 1500 to 1300 kw, because 
the old commutators limited output to 
4000 amp. 

AC motors driving the generators or- 


iginally operated on 4000 v, but were 
rewound for 2300 v, the local power- 
supply voltage. Other characteristics of 
the motors remained unchanged, with 
their 3-phase windings connected delta 
to provide 2150 hp at 360 rpm. 


Hospital Tape Returns 
Water Heater to Service 


openep our 450-gal hot-water 
tank I discovered a leak in one of the 
steam coils between two of the pipes 
facing toward the shell in an inacces- 
sible spot that could not be seen ordi- 
narily. As it happened I was draining 
the boiler when the valve was open be- 
tween the heater coil and the boiler. 
Sound of air going into the hole in the 
coil announced its location. 

This coil was not only leaking but it 
was distorted out of round, and could 
not be peened to a nearly true circle so 
that a rubber gasket and split clamp 
might be applied. After several unsuc- 
cessful attempts to repair the leak, I 


applied several layers of hospita! adhe. 
sive tape around it, and finished te jo} 
by applying a home-made copper clamp. 
I also cut steam pressure on the coils to 
5 psi and water pressure to 30 psi. 
The tank now works better and takes 
less steam than for years. However, the 
copper tubing is weak and distorted in 
places and the inspector tells me that it 
may fail at any time. My supply man 
says that if the coils are replaced | must 
use galvanized-iron pipe because copper 
cannot be obtained. It looks as though 
I might be up against it. If anyone will 
suggest a solution, | will appreciate it. 
Peterborough, N.H. AH Parker 
Engineer, Peterborough Hospital 


Emergency Bracing Pro- 
tects Pipe and Fittings 


DuRING COLD WEATHER outside piping 
has to be watched closely to prevent 
bursting at joints and bends due to 


contraction and expansion. Steam aii 
hot-liquid lines, which pass from 0 
plant to another across an exposed arté 
are frequently injured when cut off am 
quickly cooled by freezing weather. 
such instances, take precautions to Pp! 
tect welds and joints from }reakage " 
excessive stresses. 

One plant operator provide- |nexpe™ 
sive protection to important welded 
joints where the angle is 25 deg or me 
He welds a section, cut from eng’ 
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af heavy pipe, across the angle. as 
shown in the photo. While this section 
does not prevent the pipeline from ex- 
panding or contracting, it shifts the 
bending point and distributes the stress 
along a greater length on either side of 
the weld. Because of its convex cross- 
section, reinforcements from pieces of 
pipe lend greater strength than do 
straiglit lengths of cold-rolled steel of 
equal cross-section. Where a valve or 
other threaded fitting is within a foot 
or two of a sharp angle or bend, the 
brace is extended to include the fitting. 

For threaded fittings away from 
angles in long pipe lengths the mechanic 
welded together two sections of pipe, 
like that in the photo, to form an angle 
of about 135 deg. This V-shaped brace 
he welded across the valve or fitting to 
relieve the stress on the threaded con- 
nections. This unusual practice would 
not have been resorted to if new fittings 
could have been obtained when old 
ones showed signs of leaking. 

As a result of this emergency brac- 


ing, fewer cracked welds and fitting 
troubles occur in the plant. At the 
same time, existing piping has not been 
altered and fewer replacements have 
been necessary. 


Pomona, Calif. G M Witson 


Tin Cans Protect 
Gas Engines 


WHERE A NUMBER of small gas engines 
were used for auxiliary power to drive 
water pumps and electric generators, 
the operator had trouble with rain com- 
ing down the exhaust pipes which ex- 
tend above the plant roof. At times, the 
engines might be idle for long periods 
and the water would damage valves, 
ports and manifolds. 

To eliminate the difficulty, the oper- 
ator made covers for the exposed ends 
of the exhaust pipes from old fruit cans, 
large enough to go over the pipe ends, 
as in photo. To install and remove them 


easily as well as to hang them on a con- 
venient -hook near the engines, the op- 
erator soldered a handle to each cover. 


Two Designs of Dowel-Pin Pullers 


Two ryres of dowel-pin pullers sug- 
gested by workmen are used effectively 
at General Electric’s Schenectady 
works. One, suggested by Francis Bar- 
ton and shown in the photo, has a 
knurled, cylindrical, sliding member, S, 
which serves as a hammer. It slides 


along a shaft which is threaded at both 
ends. One end of the shaft is fitted with 
interchangeable heads, H, threaded to 
fit various-sized dowel pins. The other 
end of the shaft is fitted with a turned 
piece of machine steel, A, which serves 
as an anvil against which sliding mem- 


ber, S, is pounded to remove the dowel. 
This device can also be used to drive 
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dowel pins into place by reversing the 
action of the sliding member. 

Second dowel-pin puller, shown in 
the diagram and suggested by Samuel 
Solini, employs a turning nut into which 
a ball bearing has been inserted. The 
bearing eliminates friction between 
turning nut and the sleeve, making it 
easy to exert a strong and steady force 
on the dowel pin, and reducing wear 
on working parts. 


Covers Prevent Splashing 
From Drain Funnels 


IN THE DRAIN LINE from a process tank, 
trouble developed from the liquid 
splashing from the funnels into which 
the lines discharged. These lines had 
to stay open for observation. The dif- 
ficulty was eliminated by installing light 
sheet-metal covers in the tops of the fun- 
nels as in the photo. The ends of the 
drain lines fit snugly in the center of 
the covers so that air currents in the 
funnels will not displace them. 


Santa Monica, Calif. J C Avorieut 


Dual Control Keeps 
Compressor on the Job 


Wer HAVE two air compressors that 
supply air for building-heating tempera- 
ture control, ice production and other 
purposes, Compressors operate one at a 
time and are started and stopped auto- 
matically by the air pressure in the sys- 
tem. To divide the work equally, com- 
‘ pressors are switched in and out of 
service twice a day. 

Even after careful training of operat- 
ing personnel we had trouble with 
failures of the air supply. In addition 
to instructions, I installed four small 
air-pressure gages at points where they 
could be easily observed by the oper- 
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Makeshift Flame Cutter Severs Tubing 


WHEN EXTRA-HEAVY-WALLED TUBING re- 
quires cutting, and hand-operated ma- 
chines are unavailable or over-burdened. 
use an oxyacetylene-flame-cutting 
method like that in the photo. This 
method, conceived by F J Valentine. 
Brooklyn. N. Y., is used on 6-in. seam- 
less tubing weighing 150 lb per ft. The 
device supports and revolves the tubing 
beneath a stationary cutting torch 
mounted on a radiograph. A drill press 
through worm gear G slowly reels in a 
wire wrapped around the tubing to 
rotate it. Tube rotation regulated to 


“Photo, courtesy Reduction Sales Co. 


conform to torch cutting speed. remains 
constant at one-third revolution per min- 
ute as the wire coils around a \-in. 
shaft. 

Pitching the tube downward toward 
the drive end by elevating one of the 
dollies a few inches, eliminates end 
movement during cutting. A_ roller 
welded to a vertical support at the drive 


ators. Even this did not do much good, 
particularly on the third shift. 

I then installed another motor mag- 
netic starter and wired one with an 
automatic pressure switch to each mo- 
tor, as in the figure. The two pressure 
switches are both set for the same cutout 


end maintains the tube in this position a 
by butting against the end surface. Cut- spli 
ting is done at the opposite end, using two 
a te-in. drilled hole for starting each 
cut through the 134-in. wall of the tube. the 
pin 

to 

cre; 

pressure, but one is set to cut in ata les. 
lower pressure than the other. Normally ( 


the compressor set to start at the highest 
pressure cuts in first. If for any reason 
this compressor fails to start. when the 
air pressure drops to the setting of the 
other switch, its compressor will start. 
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This cured our compressed air trouble. 

To divide the work between the two 
compres-ors, I connected the two pres- 
wure-swiich circuits to a 4-pole double- 
throw switch as in the diagram. When 
this switch is closed to the up position, 
one compressor starts first and when 
down the other starts first. 

Since installation of the additional 
starter over one year ago, we have not 
had a failure of the compressed-air 
system, which has justified the com- 
paratively small installation cost. 

Schenectady, N.Y. Cart BACHMANN 


Storing Flexible 
Copper Steam Hose 


Iv ONE PLANT where I worked we had 
three watertube boilers which were 
cleaned each day by blowing the tubes 
with a steam lance connected to a 
flexible-copper hose. The hose, attached 
to the center-boiler drum, was long 
enough to reach all three boilers for tube 
blowing. When not in use we coiled it 
on a hook on the boiler casing. This 
practice caused leaks to develop and re- 
duced its useful life. 

We eliminated the difficulty by con- 
necting a snatch block near the boiler- 
rom roof. Through this block we 
spliced an endless rope and spliced in 
two eyes. In one of them we hung the 
steam lance, pulled it to the position in 
the diagram and kept it there by slip- 
ping the other eye over a hook attached 
to the wall. This method greatly in- 
creased hose life and splicing the end- 
less rope kept it out of the way. 

Great Neck, N.Y. SM Etonxa 
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Rebuilds Ammeter 
For New Range 


I NEEDED a low-range ac ammeter to con- 
nect with a load bank and voltmeter for 
test purposes. As I could not buy this 
type I looked around the storeroom and 
found one with a 0- to 200-amp range 
that took full current through its coil. 
It was a repulsion iron-vane meter, with 
an element easily removed. Its coil had 
two turns of heavy copper bar connected 
to large terminal studs that would carry 
200 amp. 

A 200-amp current in two turns of a 
coil equals 200x2=400 amp-turns. 


Since | required a meter of 10-amp 
range, its coil required 400—10=40 
turns. | wound the coil with this number 
of turns of No. 12 double-cotton-covered 
wire. With a borrowed ammeter I 
checked the old meter with its new coil 
and found that it had a 0- to 9.75-amp 
range instead of 0 to 10. The new range 
was sufficient, and with the borrowed 
meter, I calibrated a new scale for the 
rebuilt one, in 0.5-amp divisions. This 
meter is not so sensitive and accurate as 
a new one, but it serves in the present 
material and equipment shortage when 
anything goes that does the job. 


Eagle River, Ont. KENNETH COLLINS 


Beam Hoist Helps 


For EASY INSPECTION and repair, some 
means should be provided to handle 
heavy parts of engines, turbines, pumps, 
compressors and similar equipment. 
This is frequently done with an I-beam 
supported over the equipment. The 
beam carries a trolley to which a port- 
able chain hoist can be attached. Where 
columns are handy in our plant for sup- 
porting them, we have installed canti- 
lever beams with trolleys, as in the 
figure. 

The 4-in. I-beam pivots at its fixed 
end between sections of 8-in. angle iron, 
arc welded to the column. The tie rod 
also connects to a section of angle iron, 
welded to the column, and makes an 
angle of about 45 deg with the I-beam. 
A chain fall on the trolley is used to 
lift the heavy bearing cover during regu- 


Make Inspections 


lar bearing inspections; it has also 
lifted the engine crosshead and the 
eccentrics and rods during engine 
overhauls, 

After the parts are lifted they can 
be easily swung clear of the engine and 
lowered to the floor onto a truck. When 
the beam is not in use it is swung from 
over the engine, out of the way. 


Menard, Ill. Grorce Hotman 
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READERS’ 


PROBLEMS 


Questions From 
Our Readers 


Question I 


What Causes 
This Water Hammer? 


Our boilers generate steam at 70 psi. 
Steam is reduced to 5 psi for heating the 
hospital buildings which are separated 
over a fairly large area. Condensate flows 
by gravity to a low point on the system, 
from where it is pumped back to the 
boiler room. 

We are troubled with a terrific amount 
of water hammer in the heating system. 
What are some probable causes of this 
condition, and what can we do to put the 
system in good operating condition? WH 


Question 2 


. What Is the Secret of 
This Generator Hookup? 


We have a 50,000-kw 13,000-v steam-tur- 
bine-driven ac generator which carries a 
2000 kw 2300-v station auxiliary ae unit 
on its main shaft. Main generator leads go 
through an oil circuit breaker to a spur 
bus and then through other och’s to the 


main powerhouse bus, which feeds out- 
going cables and transformer lines. 

13,000/2300  station-service trans- 
former has its high-voltage winding con- 
nected through disconnects to the 13,000-v 
spur bus. Low-voltage winding connects 
to the station service bus through an air 
circuit breaker. Leads from auxiliary gen- 
erator on the main-unit shaft connect to 
this station service bus through an acb. 

Normal practice is for the service trans- 
former, which is back fed from the main 
bus, to carry the auxiliaries when main 
unit is shut down. Upon starting this unit 
it is paralleled with the system over the 
spur bus which puts it in parallel with 
the station-service transformer and 
5,000-kw load is picked up. While hold- 
ing this load the auxiliary generator is 
paralleled with the station-service bus. 
Section breaker in the station-service bus 
is then opened, putting part of the station 


SUITABLE ANSWERS from -aders 
will be paid for if space i- ayail. 
able for publication. Answers 
that are accompanied by rough 
drawings or photograph. will 
command additional pay. 


auxiliaries on the generator ard the re. 
mainder on the transformer. 

If the auxiliary generator can be par. 
alleled when the main unit carries 50) 
kw, why can’t it be paralleled when maip 
unit is carring full load? What is th 
reason for having one rotor of these two 
machines advanced in relation to the 
other? What precautions must we take 
when dismantling and disconnecting the 
leads on these zenerators?—-PT 
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Answers to Jan. 
Question 1 


What Causes Carryover? 


We have 3 hrt boilers connected to a 
common 14-in. header. Main load for 
the dye house comes off the top at one 
end of this header, which is trapped on 
the lower side. Steam for auxiliaries 
and finishing room is taken off at other 
points of the header but the main load 
is on the dye-house line. 

The largest boiler (175 hp oil fired) 
delivers steam to the header farthest 
from this main steam delivery line. No. 
2 and 3 (125 hp) were until recently oil 
fired but are now equipped with stokers. 

Carryover is heavy and was not cor- 
rected by changing from oil to coal 
firing of No. 2 and 3 boilers. No. 1 
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boiler is equipped with a steam dome. 
Dry pipes were inserted in No. 2 and 3 
boilers without noticeable reduction in 
carryover. No. 1 boiler delivers its 
steam through a 5-in. diameter goose- 
neck while the smaller boilers have 6-in. 
lines. Boilers operate at 80 psi and use 
a hard well water softened by treatment. 

There has been no difficulty in build- 
ing up 18 to 20 concentrations in No. 1 
boiler. But concentration seldom ex- 
ceeds five in the two smaller boilers al- 
though water column and blowdown 
lines are tight so that leakage does not 
occur at these points. This indicates 
that heavy carryover from these boilers 
is not caused by high concentrations be- 
cause it continues when city water of 
relatively low mineral content is substi- 
tuted for well water. 

All boilers occasionally carry heavy 
overload, but in the absence of meters 
exact load cannot be determined. Low 


concentrations which occur in boilers? 
and 3 hold the alkalinity down to 101 
20 grains with total concentrations 0 
150 to 200 grains. Total concentrations 
were less when city water was tried. 
W ould taking the main steam load of 
the header from a point near where the 
5-in. gooseneck from No. 1 boiler enters 
the header reduce this carryover? | 
have noticed that in a battery hooku) 
boilers nearest the point where steam's 
taken away tend to lose water.—BTF 


Install Adequate Metering 


CARRYOVER CAN BE CAUSED in severe 
ways: (1) overloaded boilers. (2) ® 
proper drainage of steam |weader am 
lines. (3) too high a watel level 
boiler. (4) steam-load demand greate 
than steam supply. and (5 poorly i 
sulated lines in a cool boiler room. 
First thing is to make =e of the 
sarch, 194 
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yater level. If it is carried too high, 
that is. over half a gage glass, it should 
be lowerd. Doing this gives a larger Take steam from here~ 
seam space and makes drier steam. 
Then check drainage of steam lines and 
header. if possible, have each drain 
line connected to a trap. Repair all 
poorly insulated lines and eliminate all 
drafts in the boiler room. 

Main steam load can be taken from 
2 point near the middle of the header. 
as in sketch 1-B. I would change the 
5.in. line and gooseneck on the steam 
jome. If it were possible to increase 
the size of this line without weakening 
the boiler’s dome, I would install a 6- or 
gin, line. Changing the steam main = 
from one end of the header to the other Stoker- Fired Stoker -Fired _— 
wouldn’t help because taking it off near C) 
No. 1 boiler would cause carryover from 
iton a heavy pull. With the outlet in 
the center of the header, steam flow is No.3 Boiler No. 2 Boiler No.1 Boiler 
more nearly equalized, and this helps (125 Hp) (125 Hp) (175 Hp) 
drainage. It would require four drain 
lines each trapped separately to drain , 
the lines as quickly as possible. 

Best advice is to have the power plant 
metered. Then it would not take long 
to find and correct the trouble. It prob- 
ably would mean a few changes but 


would be worth the money and effort. 
Philadelphia, Pa. WT Mutien 


5-in. line 


-~Main steam stop valves. 


Gage Glass Can Give 
False Reading 


WaTER LEVEL in BTF’s boilers may be 
higher than that shown by the gage 
glass. The glass is merely one leg of a 
U-tube, the boiler drum itself constitut- 
ing the other. U-tubes are always in 
balance so far as the unit weight of the 
two legs is concerned, but their rela- 
tive height is determined by their rela- 
tive density. 

There is a difference in density be- 
tween water in the boiler and that in 
the gage glass for two reasons: Water 
in the boiler is lightened by steam bub- 
bles, and it is also hotter. Under ex- 
tremely heavy firing, steam liberation 
may cause a difference of 10 to 20%. 
If the gage-glass fitting connects into 
the front sheet, communication is so 
direct that water in the glass is practi- 
cally as hot as that in the boiler and 
there is no appreciable difference in 
density. 

Consider a_horizontal-return-tubular 
boiler with its gage-column water con- 
nection made to the boiler about 30 in. 
below normal water level. sketch 1-A. 
Water column is piped out several 
inches away from the boiler, and shows 

a considerably lower temperature than 
5 the water in the boiler. The difference 
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may be as high as 70 F. Water's co- 
efficient of expansion within this range 
is approximately 0.000643. giving a 
total expansion of 1.35 in. With steam 
liberation causing another 10%, or 3-in. 
increase, the gage-glass level may be 
low by 4.35 in. Naturally, this is an 
extreme case but it illustrates a situa- 
tion that can exist. 

Were the dry pipes installed prop- 
erly? Facing the perforated side 
toward the water level acts the same 
as raising the water level a distance 
equal to the pipe diameter. 

It is hard to believe that carryover 
from either boiler could be serious 
enough to reduce concentrations this 
much without actually showing up in 
much greater feedwater requirements. 
Try regulating feed by hand to see 
which boiler requires the most water. 
With certain steam-header connections. 
high-velocity steam from the 175-hp 


boiler may tend to pull water from the 
small boilers. 

Carryover into the dye house may 
come from condensation in the line and 
the difference in concentrations may in- 
dicate that the 175-hp boiler carries a 
greater part of the load. 

New York, N.Y. LC Rinewart 


Small Boilers Overloaded 


CaRRYOVER in BTF’s boilers is obviously 
caused by forcing them at high rating. 
It seems that the two smaller boilers are 
most severely overloaded, thus account- 
ing for the inability to build up concen- 
tration. 

While considerable money has been 
spent in changing from oil to stokers, 
it is unusual not to consider the impor- 
tance of steam-flow meters. This is a 
typical example wherein such equip- 
ment is considered unnecessary as long 


as plant steam demand is sup ‘lied, no 
account being taken of produc: ion cog 
per unit. 

I assume that the dye hous. using 
large quantities of both well 2nd city 
water, has a meter through which the 
city water supply is measured and, po 
doubt, carefully checked agai:st bil) 
Surely it is more important to measure 
boiler output which is many times more 
expensive than city water. This is the 
engineer’s opportunity to show his em. 
ployer the boiler room’s importance jp 
the production scheme. He must dy 
this by talking in dollars and cents 
Without flow meters. boiler output js 
mostly guesswork. 

Operating under present conditions 
the boiler nearest the dye house always 
tends to prime in case of sudden steam 
demand. The reason is obvious. With 
all boilers feeding into the same header, 

(Continued on page 146) 


Answers to Jan. 
Question 2 


How Is This Pump 
Trouble Corrected? 


We have a 2-stage 500-gpm 1800-rpm 
240-ft head single-suction centrifugal 
pump that has two blind holes drilled 
in the impeller, as shown in the rotor 
sketch. 

Erosion or cavitation at the two 
dashed-line areas is serious enough to 
unbalance the runner. What can we do 
to correct this trouble? Were these 
holes originally drilled to balance the 
runner? Does this cavitation indi- 
cate considerable short-circuit leakage 
around the impeller? 

We realize that this area can be built 
up by brazing but will this concentrated 
heat injure the impeller? And will this 
brazing cure the cause of, or just the 
effects of the trouble? —BJM 


Check Pump Suction Line 


Most CENTRIFUGAL PUMPs are designed 
for a total dynamic suction lift from 15 
’ to 18 ft. If suction lift is increased or 
available absolute pressure is decreased 
at the suction opening, the pump’s 
capacity decreases from lack of energy 
at the suction to create sufficient en- 
trance velocity. Pumps subject to ex- 
cessive suction lifts wear rapidly, oper- 
ate noisily. and are subject to cavitation 


112 (190) 


and air binding. Manufacturers design 
centrifugal pumps for suction lifts 
higher than 15 ft, but they sacrifice 
efficiency, and run at lower speeds. 
BJM should check the water seal on 
his pump. Clogged seals allow air leak- 


age past the packing. Some operators 
pump boiler compounds through the 
suction side, which causes scale to drop 
off the casing by slight vibrations set 
up in the pump. This causes the im- 
peller and stage bushings to wear sur 
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prisingly fast. which increases leakage. 

BJM should insist upon proper instal- 
lation of the suction line so that no air 
pockets develop. (Here, the pump has 
asingle suction, which causes more un- 
balance than a double suction pump.) 

The blind holes in the impeller were 
probably drilled by the manufacturer 
or some person responsible for balanc- 
ing the impeller. Area at the holes can 
be repaired with little effect on the im- 
peller; however, it must be heated 
evenly before starting the repair. The 
impeller can be balanced, as in sketch 
2-4. meanwhile removing excess metal 
by filing or grinding. When the pump 
is reassembled check its alignment care- 
fully, 

Fairview, N. J. M N Gozpenovicu 


Machine Heavy Side 
Of Shroud 


BIM’s trousLe is relatively simple and 
can be easily corrected. He is fortunate 
in that properly made repairs can pre- 
vent the same trouble in future. Ap- 
parently, the holes were drilled for 
balancing. Loss of metal adjacent to 
the holes does not indicate, and has no 
mnection with, short-circuit leakage 
the impeller. 

vest solution is to build up eroded 
areas and holes by brazing. and then 
rebalance the impeller by machining 
off a segment of the shroud on the heavy 
‘ide, as in sketch 2-B. Building up the 
impeller by brazing should not be diffi- 
ult, but if there is any doubt about it. 
consult a reliable manufacturer of weld- 
INE equipme sit, 

The impeller should then be put on 
0 arbor and any excess material ma- 
‘tined off i: a lathe. Location of the 


POWER « ‘arch, 1944 


unbalance can then be determined by 
mounting the arbor. with the impeller 
still on it. on a pair of level knife edges. 
This method of balancing. while ap- 
parently somewhat crude. is sufficiently 
accurate to give satisfactory results for 
an 1800-rpm impeller. After the heavy 
side of the impeller has been located 
and marked, the arbor and impeller can 
be chucked in a lathe and enough ma- 
terial removed to balance the impeller. 
Amount to be removed will probably 
have to be determined by trial and 
error. although an estimate can be 
made by putting weights on the light 
side of the impeller while it is on the 
knife edges. If possible. it would be 
well to return it to the pump manufac- 
turer for repair, as his facilities for 
this work are more satisfactory than in 
most machine shops. 


New York, N.Y. J E Lancaster 


Mill a Rounded Groove 


Yes. THE HOLES in BJM’s pump were 
drilled when balancing the runner in 
the shop. This is regular practice when 
balancing high-speed rotors and_fly- 
wheels. 

However. the possibility of erosion 
was overlooked. Instead of having the 
holes drilled the rotor should have been 
machined out by a milling cutter or by 
hand tools to give a rounded groove 
thus streamlining the surface contour 
and eliminating sharp resistance offered 
by the edge of the hole. 

This cavitation does not indicate an 
unusual amount of leakage past the seal 
rings which are not absolutely water- 
tight normally. 

The remedy now is to cut the eroded 
part down to a smooth surface, polish 


(Continued on page 150) 
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Twelfth in a series that is running in every 
number of Power. From long experience 
as a professional and practical engineer, 
dlex Higgins asks and answers some di- 
rect questions regarding power equipment 

its construction, principle, maintenance, 
efficiency and safe operation, In outstand- 
ing fashion he drills the young power en- 
gineer, polishes up the oldtimer’s knowl- 
edge. helps all comers pass engineer 
examinations and win certificates of 
higher grade. Besides being invaluable 
as a study course for examinations, it is 
a good review for the chief himself who 
wants to do a better job.—Editor 


Q 1--What kind of high-pressure boiler 
repairs may be made by electric or 
oxyactylene welding? 

A—Factory welds can be tested and 
flaws readily detected by X-ray and 
other forms of testing apparatus. These 
testing methods cannot be applied easily 
to the common run of plant repair jobs, 
so exercise great care and judgment 
when carrying out welding repairs on 
high-pressure boilers. In general, it is 
inadvisable to weld long cracks in plates 
that are exposed to intense heat or to 
high-tensile stress, but in many other 
cases risk of failure is not so great and 
welding is more convenient than other 
forms of repair. Because much more de- 
pends upon the human factor in welding 
than in other classes of mechanical re- 
pair work, it should be done only by 
skilled, experienced welders. 

Some common defects that may be 
welded satisfactorily are: short cracks 
in internally fired furnaces; cracks in 
stayed surfaces, such as side sheets of 
waterlegs; cracks in tube sheets; cracks 
in headers. 

Always ask the advice of boiler-in- 
spection authorities before attempting 
any welding repairs, and follow their 
instructions closely. 


Q 2—When a damaged plate is to be 
repaired by welding in a new piece, how 
are the plate edges and patch piece pre- 
pared for welding? 
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| 2—Some Typical Boiler Repairs 


A—When the patch is in place, plate 
edges and patch piece must be beveled 
to form a vee, which is then filled in 
with the welding material. If any stays 
or rivets pass through the part that is 
cut away, they must be inserted in the 
same position in the patch plate. 


Q 3—How is a repair made if part of 
the bottom of the shell of a hrt boiler 
has to be cut out and a patch put in? 


A—As the shell bottom is directly ex- 
posed to intense furnace heat, and 
welding would probably not be al- 
lowed, the patch has to be riveted. Cut 
out the damaged part to leave an ellip- 
tical or diamond-shaped hole with 
rounded corners. The patch should be 
cut to the same shape with sufficient 
overlap to allow for riveting, bent to the 
same curvature as the boiler shell, fitted 
in place inside the shell and riveted to 
it by rivets of the same diameter as 
those in the shell joints. The rivet patch 
should be proportioned to give the 
patch joint strength equal to or greater 
than the other shell joints. Edges of 
plate and patch should be calked. 


Q 4—How are cracked ligaments be- 
tween tubes repaired? 


A—The old method was to make a 
patch plate called a spectacle piece be- 
cause of its shape, and pin or rivet this 
to the tube plate, over the crack, but 
now welding does a much better and 
neater job. Tubes on either side of the 


STIONS 


crack are removed, the crack \ee'd out 
by chipping or grinding and _ then 
welded in the usual way. After welding 
is completed, edges of the weld in the 
tube holes and surface of the tube sheet 
are smoothed by chipping and filing, or 
grinding, and the tubes replaced. 


Q 5—What are the advantages oj pre. 
heating and annealing work that is be. 
ing, or has been, welded? 


A—Advantages of preheating are ob- 
vious, especially when large parts are 
welded. If the metal is preheated toa 
fairly high temperature, heat from the 
torch is almost entirely available for 
melting the filler rod and the metal at 
the edges of the joint. Preheating als 
causes the metal to “give” and thus 
avoids expansion and _ contraction 
stresses at the weld or in the sur 
rounding metal. If the metal is cold, on 
the other hand, heat from the torch is 
rapidly conducted away by the coli 
metal and it is more difficult to keep the 
metal in the joint at a welding heat ani 
do a satisfactory job. Rapid coolin: 
also tends to make the weld metal 
tremely hard and difficult to chip. fi 
or machine. 

Annealing a part after it has bee! 
welded allows the strains that have bee’ 
set up by unequal heating to equalir 
and adjust themselves. There is also les 
danger of an annealed part breaking * 
the weld or close to it when again pi! 
in use. Annealing is done preferably 


boiler is used.” 


Attention of readers in the U. S. is called to paragraph A-64, page 201, 
ASME Code, Power Boilers, 1940: “Where repairs are necessary which in 
any way affect the working pressure or safety of a boiler, a state inspector. 
municipal inspector, or an inspector employed regularly by an insurance 
company which is authorized to do a boiler-insurance business in the state 
in which the boiler is used, shall be called for consultation and advice as t0 
the best method of making such repairs; after such repairs are made they 
shall be subject to the approval of a state inspector, municipal inspector, 
or an inspector regularly employed by an insurance company which is 
authorized to do a boiler-insurance business in the state in whiecl the 
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What your factory needs TODAY 
What it must have TOMORROW... 


@Wondering what you can do about sectionalized method of mounting, hous- 
more plant space? Wondering how to ing and centralizing motor control, a 
get more work out of an already over- request for the UNITROL Book should be 
burdened electrical maintenance crew? your first order of business. Many of 
Wondering how to be best prepared _— today’s leading plants say UNITROL is 
for the production layout your plant will the next step forward in modern motor 
require tomorrow? UNITROL can con- control practice; the UNITROL Book has 
tribute a great deal to the solution of a wealth of time, money and work sav- 
“ these and many other vexing produc- _ing ideas. Send for a copy today... 
tion, design and maintenance problems. | CUTLER-HAMMER, Inc., 1358 St. Paul 
UNITROL may disclose important space = Ave., Milwaukee 1, Wisconsin. Associate: 
you didn't know you had. UNITROL can Canadian Cutler-Hammer, Ltd., Toronto, 
lift a big load off the shoulders of har- — Ontcrio. 


ried, hurried electrical men. UNITROL — ~ 
CUTLER-H 


UNITROL and your filing cabinet 


will help you to many short cuts in shift- system have much in common 


ing, changing, replacing or rebuilding ae 
your plonts’ motor control facilities in = i 


line with changing needs. If you don't UNITROL is that kind of a cabinet filing sys- 


know all ab is Di : one tem for Motor Control... its value to a 
ubout this pioneering, unitized 
P plant already proved in hundreds of plants 


You can easily change the contents in any 
drawer of your filing cabinets. You can easily 
add, subtract or change sections. And you 
can easily go from one drawer to anether, 


Engineering Excellence Finds its Greatest Reward in the Respect and Confidence of those it Serves 
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a proper annealing furnace where tem- 
perature is under close control. If such 
a furnace is not available, the part may 
be heated to a dark red and then buried 


in sand, lime or ashes so that it cools 
very slowly. 


Q 6—How do you remove a defective 
tube in a hrt boiler if the tube is in the 
center of the tube sheet? 


A—As the tube is surrounded by 
other tubes, it must be pulled out 
through the front tube sheet. The beads 
are cut off both tube ends and the ends 
split in three or four places by means of 
a thin round-nosed chisel or a diamond 
point. Take great care not to cut or 
otherwise damage the tube sheet. The 
split tube ends are then closed in a 
little with a blunt-nosed tool to loosen 
them in the tube sheets and the tube is 
driven out of the tube sheet, using a 
piece of pipe or bar of suitable diameter. 
If the tube is covered with scale, it may 
be necessary to use a set of blocks to 
pull it out through the front tube sheet. 
Fig. 1 shows the method of ripping the 
tube end with a diamond-point chisel 
after the bead is cut off. 


Q 7—How do you remove a defective 
tube in the bottom row of a hrt boiler? 


A—You can avoid the laborious job 
of pulling the tube out through the 
front tube sheet by cutting the tube off 
just inside of both front and rear tube 
sheets, dropping it down and pulling 
it out through the front manhole or 
handhole. The ends left in the tube holes 
are then split and knocked out. This is 
the fastest and easiest way to remove 
tubes when a boiler is being retubed. 
An internal wheel cutter which resem- 
bles a tube expander in construction 
and operation may be used to cut off the 
tube ends or, if this is not available, a 
simple hook chisel bar. Method of using 
this bar is shown in Fig. 2. 
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(Continued from page 114) 


Diamond- 
point chisel 


Tube sheet 


-Hook-cutfer 
bar 


Fig. 1—Splitting the end of tube. 
Fig. 2—Cutting off the end of tube. 


Q 8—What is the correct procedure 
when putting a new tube or set of tubes 
in a hrt boiler? 


A—After removing the old tube or 
tubes, the holes in the tube sheet are 
cleaned and any ragged or sharp edges 
rounded off slightly. The tube ends are 
annealed to make the metal ductile and 
prevent cracking when the ends are be- 
ing expanded and beaded. In a hrt 
boiler, the holes in the front tube sheet 
will be an easy fit for the tubes, and 
the holes in the rear tube sheet will be 
a driving fit, unless the holes have been 
enlarged by excessive tube expanding. 
In a locomotive boiler, the tubes are a 
driving fit in the firebox tube sheet and 
an easy fit in the smokebox tube sheet. 
Tubes are put in or taken out through 
the front doors in the hrt boiler and 
through the smokebox doors in the loco- 
motive boiler. 

After the holes are properly prepared, 
the tube ends are cleaned and the tubes 
driven into place until the ends project 
about a quarter inch beyond the tight 
tube sheet. The tight ends are now ex- 


beading, it will probably be lowsened w 


panded and beaded. Best pr: -edure js 
to tighten the tube in the tobe shee 
with the tube expander just « rough 
keep it from moving. Next splay the tule 
end out to an angle of 45 d-z with, 
ball-peen hammer, Fig. 3A, be <d it bac} 
on the tube sheet with a bea cing tool 
Fig. 3B, and finally, finish expanding 
the tube. If it is fully expanied befor 


a little by the beading process and p. 
quire retightening. 

When all the tubes are expanded an 
beaded in the tight tube sheet, the op 
posite ends are cut, if necessary, to the 
proper length for beading, then ¢. 
panded in the same way. Sometime 
beading is dispensed with if the tube 
ends are not directly exposed to inteny 
heat, as in the smokebox tube sheet o/ 
a locomotive boiler. Main object of 
beading is to prevent the tube end bum. 
ing off. It is the expanding that realh 
holds the tude in the sheet. 

The welding of beads to the tube sheet 
is also a fairly common practice, espe 
cially in locomotive boilers. This cuts 
down leakage at the tube ends and 
avoids the necessity for frequent reer 
panding which is often characteristic of 
this type of boiler. 


Q 9—Describe a tube expander. 


A—The body of a self-feeding roller 
tube expander fits loosely in the tuk 
and the rollers are pressed outward by 
a tapered mandrel, which is turned by: 
short bar inserted through holes in the 
head. As the mandrel revolves it tum 
the rollers. Being set at a slight angle 
they have a tendency to feed the mar 
drel in. The tube is thus gradually & 
panded until it fits tightly in the tube 
sheet. Rollers and mandrel must be kept 
well oiled while the expanding is being 
done. 


Q 10—W hat should you do when ane 
tube fits very loosely in the holes in th 
tube sheets? 

A—In an old boiler where leaky tube 
have perhaps been expanded over até 
(Continued on page 140) 


Ball-peen 


hammer 


4 | 
Set 


Adjustable arm 


Ratchet hana 
Drill 


Beading fool 


Fig. 3—(A) Splaying end of new tube. 
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(B) Beading end of new tube. Fig. 4 Method of setting up hand ratchet 
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4 
help re uce cut ol consumption ¥ 
Top-flight performance of the diesels in this Trouble took 4 holiday whe? the change to ' Sa 
plant was being challenged by excessive Solnus Oils was made. With no mechanical Ss 
carbon deposits and stuck Tings: changes in the engines. they ran for six months 
Solnu Oi without an trouble. Then the 
production schedules were interrupted bectuse on Y 
were own 10 a routine check-U 
isclosing ost co ete a sence ol © on 
diesels had to be taken dow? to remove sing mp" 
A ded and freedom from theif old ring trouble. In 
excessive carbon. Down-time was extende : 
Oil addition. oil consumption was cut 20%. 
because of stuck piston rings. VU} consump- | 
: tion was high. Finally they consulted a Sun Full speed ahead is now the order of the day in : = 
) Oil Enginee? who recommended that they this plant. with no production delays due to | 
try Solnus Oils. forced power shutdowns: Can you soY the 
same for your plant? Then why not investigate 
Solnus Oils the oils that are especially 
ee x i made for today § heavy loads. They are low 7 
in carbon content, neutral in acidity. wholly 
of oo NY yf distilled and durable. Consult 4 Sun Doctor of a 
/ SUN Olt COMPANY ° philadelphia 3, Pa- 
\ Sponsors of the Sunoco News Voice of the Air — Lowell Thomas 


PROLONG WELDING- 
REGULATOR LIFE 


HOW 


STEADY, EFFICIENT OPERATION of a 
welding torch depends upon how ac- 
curately the oxygen and acetylene reg- 
ulators perform their two chief func- 
tions: (1) reduce the high cylinder 
pressure to the relatively low working 
pressure. and (2) hold the working 
pressure constant so that it does not 
vary the gas supply. 

Regulators are sturdy and depend- 
able devices, nevertheless, certain parts 
do wear out after continued use. Dia- 
phragms lose their original flexibility 


and valve seats become worn or hard 
with age—especially those made of rel- 
atively soft material. 

The welding operator should repair 
only minor defects; for major repairs, 
send the regulator to the manufacturer 
where factory-trained repairmen have 
the necessary special tools and delicate 
testing equipment to do a good job. 

Most oxygen regulators carry a thin 
metal disk that ruptures if an abnor- 
mally high pressure builds up in the 
body. When a disk blows, unscrew re- 


taining cap, remove the two filer wash. 
ers and disk, clean the washes, ingen 
new disk and reassemble. Never use an) 
substitute for a standard disk . 

Never oil an oxygen or acty lene reg 
ulator because neither require. lubricg. 
tion even after long service. (i), in the 
presence of oxygen under hig}: pressure 
ignites spontaneously and burns with 
great violence. Never handle an oxygen 
regulator or oxygen cylinder with oi) 
hands or greasy gloves.—Courtesy oj 
The Linde Air Products Co. 


Remove regulators and replace cylinder cap when 
moving the outfit from one job to another unless 
eylinders are mounted on a truck. Guard against over- 
turning by anchoring them securely to the wall or a large 
substantial object; when no other support is available, as 
a last resort, chain the oxygen and acetylene cylinders to 
each other, as in la. Severe damage to 
the regulator and cylinder valve can 
result if a cylinder falls or is pulled 
over with the regulator attached. 
Always keep. the dust plug in place 
whenever regulator is not attached to 
cylinder, lb. Replace broken gage 
crystal immediately to keep dirt out 
of the delicate mechanism and pre- 
vent damage to the gage hand 


3 Use the special wrench that comes with regulator for 
attaching it to a cylinder. Larger wrenches permit usil 
too much force. Applying excessive force when tightenins 
the connection strains or distorts the threads in the nul 
:o that it will not serew on another cylinder freely 


(Continued on page 120) 


Before attaching regulator, first, crack cylinder valve 

(photo) to blow out dirt that might scratch the regu- 
lator nipple or prevent making a gas-tight connection be- 
tween the regulator and cylinder valve. Foreign particles 
carried into the regulator ruin the valve seat and prevent 
it closing tightly. A leaking valve shows up by causing the 
low-pressure gage to creep after the blowpipe valves are 
closed. If not repaired, the gage mechanism eventually 
will be severely damaged. Replacing the regulator valve 
seat or pin usually corrects the trouble. If a new seat is 
not available, turn the old one over for temporary repairs 
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Juice 


or up with the “tomato season” is a big job for men and 
equipment—for a ripe tomato can’t wait. 


Here at the Francis C. Stokes Co., cannery at Vincentown, N. J., 
four 1000 gal. cookers present a really difficult trapping problem. 


However, a single little 2 inch Yarway Trap on the 2 inch double 
heating coils of each unit keeps lines free of condensate, and per- 
mits bringing the temperature of 800 gallons of juice from 70° to 
210° in seven minutes. These traps have been in service 4 seasons, 


giving uninterrupted performance—having replaced other traps un- 
suitable for this continuous cooking work. 


What are your trapping problems? Install a Yarway Impulse Trap 
or two and let them prove their merits. See how its small size saves 


space. How its light weight and straight through piping make instal- 
lation easy. How its only one moving part, and its rugged bar-stock 
construction, cut maintenance costs. Then, too, there is no need to 
change valve or seat for widely varying pressures. 


A nearby Mill Supply Dealer handles Yarway Traps and will be 
glad to serve you. Or write for Catalog T-1738. 


YARNALL-WARING COMPANY, 100 Mermaid Ave., Phila. 18, Pa. 


YARWAY IMPULSE STEAM TRAP 
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HOW TO (Continued from page 18) 


If the connection leaks, after using reasonable force 

in tightening the connection nut, close cylinder valve, 
take the regultor off, and clean both surfaces of the union 
seat. Never tighten a leaky connection between regulator 
and cylinder without first closing cylinder valve 


Opening the cylinder valve rapidly and allowing a 

sudden rush of pressure into regulator body may strain 
or rupture the sensitive diaphragm or spring-gage mech- 
anism. Prevent damage by cracking the valve just enough 
to raise gage hand slowly. Pressure then builds up with- 
out straining internal parts. Next, open oxygen-cylinder 
valve fully, but open acetylene valve only one and a half 
turns. 

Avoid damage to low-pressure gage when opening 
cylinder valve by releasing pressure-adjusting screw (Turn 
counter-clockwise, as in photo, until it is loose.). This 
closes valve mechanism inside the regulator so that full 
cylinder pressure cannot reach low-pressure gage 


Give the regulators a rest for a short time when weld- 

ing or cutting operations stop. Turn pressure-adjusting 
screws to the left until they turn freely. Then, open blow- 
pipe valves to relieve pressure in the hose, on the dia- 
phragms, and in low-pressure chamber. 

If work stops for a longer period, close the cylinder 
valve (photo) and open blowpipe valves to drain regulator 
and hose. Then turn pressure-adjusting screws to the left 
until they turn freely. Always relieve gas pressure this 
way before removing regulator from the cylinder 
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7 This regulator reduces the pre 
sure in two steps through two s¢P* 
rate and independent valve di 
phragms. Full cylinder 
enters the first stage and is aul? 
matically reduced to an intermediatt 
pressure adjusted and set by the man” 
facturer. 
Second stage reduces intermedial 
pressure to the working pressure re 
quired by each size blowpipe- Oper 
ator can adjust second-stage pres” 
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CHEMICAL CLEANING 
IS QUICK — SAFE — EFFECTIVE 


The Dowell chemical method of dissolving and disin- types of scales and sludges but have no harmful effect on 
tegrating water-deposited scales and sludges from all the equipment. 

types of heat exchange equipment is the modern answer to _A careful analysis of the scales and sludges to be removed 
a troublesome industrial problem. determines the type of solvent that will produce the most 
This chemical cleaning service reduces down-time to an effective removal results. These carefully blended and 
absolute minimum., The solvents penetrate wherever inhibited compounds are transported in specially de- 
steam and water flow, making it unnecessary to dismantle signed, mobile equipment and applied by a well-trained 


the equipment. personnel. 
The inhibited Dowell solvents used for this work have dis- DOWELL INCORPORATED, TULSA 3, OKLAHOMA 
criminating appetites—they attack and dissolve most Subsidiary of The Dow Chemical Company 


CONTACT DOWELL’S NEAREST OFFICE FOR 
dis COMPLETE INFORMATION 


we General Office, Tulsa 3; New York 20, 30 Rockefeller : 3 | 
jst Philadelphia 2, Girard Trust Bldg.; Cleve- 
13, Terminal Tower Bldg.; Chicago 3, Field 

idg.; St. Louis, 2nd and Madison Sts.; Houston 3, 
dist M15 Lawndale Ave.; Kansas City 8, Missouri, 220 
; Wichita 2, Union National Bank Bldg.; 
pet Pleasan:. Michigan; Salem, Illinois. 
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FOR THE ENGINEERS’ BOOKSHELF— 


Piping Design 
Piping Stress CALCULATIONS SIMPLI- 
Fiep (1943) By S W Spielvogel, me- 
chanical engineering dept, Consolidated 
Edison Co of New York. Published by 
McGraw-Hill Book Co, 330 W 42nd St, 
New York 18, N. Y. 83 pages, 8x11 
in., sketches and numerical examples. 


$2.50. 


Calculation of stress in steam-piping 
systems has been restricted to experts 
up to the present time. Mr Spielvogel 
has gathered into convenient form all 
the tables and data needed for most 
usual pipe calculations and explained 
the method of calculation so clearly that 
any high-school graduate can make or 
check a pipe-stress computation. 

By limiting discussion of theory to 
ten brief pages and illustrating a dozen 
typical. cases with numerical computa- 
tions, this hook makes possible a direct 
calculation of a pipe problem without 
study or review of the theory, thus 
greatly helping those who have occasion 
to make such computations infrequently. 
The author has extended the methods 
and illustrations to three-dimensional 
piping systems, which were not hereto- 
fore available. 

Three of the problems have been pre- 


and Oct, 1941). Demand for copies of 
these led to the more complete presenta- 
tion in book form. Recommended for 
engineers, draftsmen and all others re- 
sponsible for high-temperature piping 
installations. 


Passing Examinations 
How to Pass a WritteEN EXAMINATION 
(1943) By Harry C McKown, author, 
lecturer, school activities, formerly pro- 
fessor of secondary education, Univer- 
sity of Pittsburgh. Published by Mc- 
Graw-Hill Book Co, 330 W 42nd St, 


New York. 162 pages, 814x5%4 in., cloth, 
$1.50. 


Even though there are no magic de- 
vices for walking unprepared into an 
examination room and coming out with 
colors flying, there are techniques in 
thinking, organizing, applying and writ- 
ing that help you meet a test success- 
fully. And because all examinations are 
basically similar, most of the pointers 
in this book apply to any written exam- 
ination—whether in high school, college, 
vocation and professional course, Army, 
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Piping Stress Calculations 
Simplified By S W Spielvogel 


How to Pass a Written 
Examination 


By Harry C McKown 


Water-Power Engineering 
By H K Barrows 


Diesel Locomotives— 
Mechanical Equipment 
By John Draney 


Plastics By J H DuBois 


Maintenance Arc Welding 
By Jas F Lincoln Foundation 


viously published in Power (Jan, Feb, - 


Navy or civil service or for an engineer- 
ing license. 

The author backs up his claim that 
there is no reason to dread examinations 
by telling how to prepare for them emo- 
tionally, physically and mentally. 

He gives tips that will help you pass 
the oldest form of written examination 
—essay, or subjective, questions. The 
new-type, or objective, questions are 
also analyzed carefully. Contrary to 
popular belief there are only a few basic 
forms of the latter and once you under- 
stand them you can handle most ques- 
tions in about the same way. 

The pointers here will help you con- 
siderably if you know your material; 
150 definite suggestions are backed up 
by actual examinations, questions, set- 
tings or conditions. 


Water Power 


Water-Power ENGINEERING (third edi- 
tion 1943). By H K Barrows, professor 
emeritus of hydraulic engineering, Mas- 
sachusetts Institude of Technology, and 
consulting engineer. Published by Mc- 
Graw-Hill Book Co, 330 W 42nd St, 
New York, N. Y. 791 pages, 6x9 in.; 
315 illustrations ; 128 tables; cloth bind- 
ing. Price $6.00. 


Since the second edition in 1934, 
water-power engineering has made im- 
portant progress, recorded in this, the 
third edition. Enlarged from 762 to 791 
pages, it follows previous arrangement 
closely and retains the chapter head- 
ings: water-power development—its dis- 
tribution and use; hydrology; study of 
steam-flow data and water-power esti- 
mates; hydraulic turbines and general 
arrangement of plant; the dam; the 
waterways—canals and penstocks; pow- 
erhouse equipment—hydraulic and 
structural; powerhouse—electrical ; 


— 


plant accessories; speed and _ ressyr 
regulation; transmission lines; ost and 
value of water power; reports « id plant 
descriptions; also four apy <ndixes. 
hydroelectric development—ou/ine; re. 
port of Red River developmer::; plan 
descriptions and problems in }.ydraulic 
engineering. Chief revisions addi. 
tions are in Chapters I, IT, IV and xy 
with other changes in the text. Group] 
problems at the’end of the hook ar 
largely new. Other new material jp. 
creases number of pages by 3). 


Diese. Locomotives — Mp: 
Equipment (1943) By John Draney, 
past pres, United Associations of Rail. 
road Veterans. Published by American 
Technical Society, Drexel Ave at 58 St, 
Chicago 37, Ill. 472 pages, 544x8% in, 
220 illustrations, cloth-on-board or seni. 


flexible cloth binding. $4.00. 


Written by a railroader for railroad 
men, this book, nevertheless, may prove 
of interest to stationary engineers ant: 
ious to learn more about diesels. Its ap- 
proach is essentially practical; initial 
chapters on cycles, combustion, fuel 
injection, lubrication, cooling, governors 
and supercharging are followed by : 
series of eight chapters, each describing 
in detail one make of engine and giving 
instructions for inspection and mainte: 
nance. Remaining chapters cover loc 
motive mechanical equipment—trucks. 
controls, waste-heat boilers, etc—and 
operation .and servicing of locomotives. 

A number of diesel engineers ani 
railroad executives collaborated with 
Mr. Draney in preparation of this book 
and of its companion volume, Dies! 
Locomotives — Electrical Equipmen, 
388 pages. $3.50. 


Plastics 


Pxastics (second edition, 1943). By! 
H DuBois, plastics department, Gene 
Electric Co. Published by Americ 
Technical Society, Drexel Ave at 58 
St, Chicago, Ill. 435 pages, 542x842 i 
203 illustrations, 50 tables, cloth bint 
ing. Price $3.75. 


It would not be far afield to say tt 
we are coming into a plastic age, if 
has not already arrived, and power & 
gineers find themselves dealing with a 
ever broadening line of equipment the 

(Continued on page 158) 
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“Buffalo” Forced Draft Fans are designed and built to 
handle any emergency. Today's fuel shortage is one of 
them! Through reliability plus flexibility of control to meet 
load requirements, “Buffalo” Fans enable station operators 
to “extract” more Btu's per ton—make fuel allotments go 
further. Today of vital importance to the war effort, depend- 
able “Buffalo” Forced Draft Fans will be delivering this 
same low-cost, fuel saving service long after newspapers 
headline “Victory” . . . Engineering data on request. 


BUFFALO FORGE COMPANY 
488 BROADWAY BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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WHAT'S NEW IN PLANT EQUIPMENT 


Splashproof Motors 


Century Form J splashproof motors 
are available in 114- to 15-hp sizes with 
2-way ventilation. Cooling air is drawn 
in through baffled openings in bottom 


of end brackets by a fan on each end of 
rotor, blown through and around into 


all parts of motor, and out through 


louvered openings in frame side below 
center line and at bottom. Construction 
is said to protect vital motor parts dur- 
ing plant washdown or for outdoor op- 
eration. Century Electric Co, St. Louis 


3, Mo. 


Voltage Selector 


WHILE ESPECIALLY DEVELOPED for a new 
electroplating anodizing 
aluminum on ac, unit has many other 
uses where similar applications of cur- 
rent required. Zenith magnetic 
selector is for transferring in steps from 
2 to 40 vy. Arrangement is such that 
when transferring, the main contact 
opens before secondary contact opens 


process for 


are 


and closes after secondary contact is 
closed. Arcing is thus effectually elimi- 
nated. Unit embodies automatic main 
magnetic contacts and automatic main 
switch contacts for nine positions at 
21%-v intervals, from 2 to 40 v. Zenith 
Electric Co, 152 W Walton St, Chicago 
10. Jil. 


Portable Transformer 


UNDER CERTAIN EMERGENCIES a 110-y 
current source is important for in- 
spection lights or for small portable 
tools. Transformer for this service is a 
1-kva air-cooled unit, supplied for 440-v 
primary and arranged with dual-fused 
secondaries of 110-v each. Transformer 
may be carried and connected to power 
line nearest point where 110-v lines are 
temporarily needed. Receptacles in the 


secondary provide fuse protection that 
may be quickly and conveniently re- 
placed without delay of inspecting main 
switchboard. Acme Electric & Mfg Co, 
Cuba, N.Y. 


Heat Exchangers 


Improvep BFT-1 sectional-hairpin heat 
exchangers offers the following advan- 
tages. according to maker: (1) Non- 
removable rear-end construction per- 
mits and quick entrance into 
exchanger for inspection, cleaning, etc. 
(2) Head seal can be assembled with 
only an 8-in. crescent wrench, thereby 
again facilitating inspection, cleaning 
and easy substitution of one hairpin for 
another. (3) Exchangers have welded 
one-piece hairpins, thus preventing any 
mixing of tube-side and shell-side sub- 
stances, (4) They have sturdy mounting 
brackets that are movable to align prop- 
erly with existing foundations. (5) Fin- 
tubes provide high thermal efficiency 
and troublefree operation. Brown Fin- 
tube Co, 150 Filbert St, Elyria, Ohio. 


easy 


Orifice Unions 


NEW LINE OF ORIFICE UNIONS di veloped 
for flow control of steam, air, as and 
liquids. These, the manufacture» states, 
meet the demand for easy-t»-instal] 


orifices on steam and hot-water radia. 
tion and for bypasses to supply a small 
quantity of steam to turbines to keep 
the blades hot during shutdown periods, 
They may also be used for heavy fluids 
under pressure to break up and homo- 
genize the fluids. Clayton Mark & Co, 
1900 Dempster St, Evanston, Ill. 


Self-Balancing Potentiometer 


431 Pyromaster self-balancing 
potentiometer has a universal wall or 
flush mounting case that is deeper than 
previous Model 440M. Instrument has 
an internal-hinged panel on which are 
mounted pen and indicator-drive mecha 
nism, and for electric controllers, con- 
trol contacts or proportioning slide 
wire, or for air control, complete new 


convertible air-operated control mecha: 
nism. Deep case and inner panel make 
it possible to service or replace any po 
tion of instrument without disturbing 
any other part. It is claimed that heavy 
duty pen-drive motor gives more torque 
for operating control contacts and othet 
similar functions, especially under co 
ditions of poor line-voltage regulation 
Indicating scale on indicating record 
model has been changed to a horizont# 
wide band instead of rectan gular-dil 
design. Stepping relays and :lide 
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Above, Shell for 50,000 square foot surface condenser fabricated by 
C. H. Wheeler Manufacturing Company. 


Below, Anaconda Muntz Metal Tubes, as seen through exhaust opening. 
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MILES 
ENSER TUBES 
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be 
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Eighty-four hundred lengths of Anaconda 
Muntz Metal Condenser Tubes provide 
50,000 square feet of surface area in this 
public utility condenser fabricated by the 
C. H. Wheeler Manufacturing Company. 


In the construction of such huge and 
costly units as this, involving quantities of 
priority material, selection of the correct 
tube alloy is of prime importance. 


That is why manufacturers of condens- 
ers and heat transfer equipment so often 
confer with Engineers of our Technical 
Department . . . why Anaconda Condenser 
Tubes are available in a wide range of 
alloys. 

The experience gained in years of study 
of tube metallurgy and performance under 
a wide range of operating conditions, in 
power plants, refineries, at sea, and ashore 
in all sections of the country is at your dis- 
posal. Publication B-2 lists Anaconda Con- 
denser Tube Alloys, describes their manu- 
facturing processes, compositionsand fields 
of application. We'll be glad to send you 


a copy. 44101 


THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Company 
General Offices: Waterbury $8, Connecticut 


In Canada: ANACONDA AMERICAN BRAss LTD., 
New Toronto, Ont. 
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WHAT’S NEW IN PLANT EQUIPMENT 


(Continued from pag. |24) 


in potentiometer circuit is inclosed in 
dustproof Bakelite housing and a 
heavier power supply has been pro- 
vided. Another change is that a stand- 
ard cell type of manual standardizing 
circuit now replaces voltmeter design. 
Bristol Co, Waterbury 91, Conn. 


AC Welders 


BUMBLEBEE AC WELDERS in all-weather 
models of 300- and 500-amp capacities. 
Machines are similar to standard Wil- 
son Bumblebee ac welders, except that 
they have special moisture-proof insula- 
tion throughout and all parts are pro- 
tected by a heavy coating of moisture- 
proof paint. In addition, all-weather 
welder is equipped with a low-voltage 
contactor which automatically holds 
open-circuit voltage at approximately 
40 v. When operator strikes arc, low- 
voltage contactor closes instantly and 
transformer’s performance thereafter 
equals that of machines not similarly 
equipped. When arc is extinguished, 
device immediately reduces voltage 
back to 40 v. Wilson Welder & Metals 
Co, 60 E 42nd St, New York 17, N. Y. 


Spring Hanger 


PRE-ENGINEERED SPRING HANGER has the 
following advantages, according to man- 
ufacturer: (1) It minimizes changes in 
pipe-supporting force. (2) All-steel 
welded construction meets pressure-pip- 
ing code. (3) Unique swivel coupling 
provides adjustment and _ eliminates 
turnbuckle. (4) Compact design re- 
quires minimum headroom. (5) Instal- 
lation simplified by integral-load scale 
and travel indicator. (6) Selection of 
proper size from simple capacity table 
is easy. Grinnell Co, Providence 1, R. I. 


ene 


Air Filter 


FOR INSTALLATION on all standard de 
generator units, impingement filter unit 
traps all dust particles before they can 
reach rotating parts of equipment. On 
any similar motor or generator installa- 
tion, it doubles brush life and prevents 
frozen or clogged rotors, according to 
manufacturer, Permanent filter medium 
is said to have high dust-holding capac- 
ity, low air resistance, even when 
heavily dust laden, and high filtering 
efficiency. Incased in arc-welded steel 
frame, it may be removed easily for 
cleaning. Welder filters in sizes to fit 
all standard welders and in standard or 
special sizes adaptable to any machine 
or equipment. Air Devices, Inc, 17 E 
42nd St, New York 17, N. Y. 


Corrosion-Resistant Motor 


MOTOR SUITABLE FOR ATMOSPHERES con- 
taining injurious dusts, corrosive va- 
pors or gases and excessive moisture. 
Available in sizes from 1 to 15 hp, the 
Sealedpower motor may be furnished 
for operation from any polyphase-power 
supply. Totally inclosed and fan cooled, 
design departs from previous models in 
that there are no cooling ducts to be- 
come fouled with wet or sticky dusts. 
All exposed parts of the corrosion-re- 


sistant model are acid and alka 
sistant to a high degree. In add 
the mechanical sealing of entire 
each coil is individually sealed 

moisture, fumes, vapor and dust vy vac. 
uum impregnation process. ( -ocker. 


Wheeler Electric Mfg Co, Amper», N.], 
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Bevel-Gear Universal Joints 


PRECISION-CUT manganese-bronz« bevel. 
gear universal joints, with ngular 
range of 0 to 135 deg on vertical! center 
line, or 0 through 360 deg on horizontal 
center line, for remote control of valves, 
pumps, engines, antennae, ventilators 
and other equipment in inaccessible lo. 
cations, or for centralized control of 
widely separated units. Joint capacity 
is from 1580 to 4938 psi at 49 rpm. 
Joints come in 14- 34- 1- 144- and 1». 
in. standard sizes. Special sizes may be 
ordered. Condenser Service & Engrg 
Co, 95 River St, Hoboken, N. J. 


Hot-Water Generator 


WHILE DESIGNED especially for marine 
hot water and heating service, oil-bum 
ing, automatic hot-water generator ! 
recommended for land application: 
Agitair generator is down fired, with! 
multiple pass over the heat-absorbing 
surfaces. Diesel or light fuel oil 
burned under positive pressure supplied 
by a low-speed motor. Combustion 0° 
curs in a carborundum chamber throug! 
which flame has a corkscrew tavel 
There are no negative drafts and m 
smoke, eliminating necessity for specid 
(Continued on page 16°) 
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From beginning to end 


you can get it from Crane 


One high standard of quality throughout . . . One source 
of supply .. . One responsibility for all materials 


HEN you need a single fitting or a piping system, you stand 

a better chance of getting exactly what you need from Crane. 

The unusual completeness of the Crane line sees to that—as indi- 

cated by this boiler feed hook-up. Not only the valves and fittings, 

but all pipe, pipe bends, and other materials are supplied by Crane. 

- For an example of the superiority of these materials, take Crane 


° ve ’ cast steel wedge gate valves. Straight-through ports minimize turbu- 
; lence, erosion, and resistance to flow. Strong tee-head disc-stem 


pire 
TO BOILER 
| | | FEED 
| 


REC ROVULATING LINE 


connection, easily lubricated ball-bear- 
ing yoke, and ample non-corrosive stem 
bearings assure smooth operation. The 
disc is fully guided and accurately 
seated by extra long guide ribs. 

Yet all Crane products have similar 
characteristics of modern design that 
mean better performance and greater 
freedom from trouble. Choose all your 
piping needs from the world’s largest 
selection—with quality assured by Crane 


' Co.’s 89-year leadership in the piping 


materials field. 


CRANE CO., General Offices: 836 S. 
Michigan Avenue, Chicago 5, Illinois 
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GREENER PASTURES... 


More and more often during recent weeks, | have been asked what I plan, or 
hope, to buy for my plant when the war ends. At first it was fun to answer—to tell 
what we had to have, or what we thought we’d like in the way of new equipment. 


But now I’m getting tired of answering. So many of the questioners seem to be 
looking over the fence at the greener grass in the other fellow’s yard. They apparently 
hope that I, or some other one of the thousands they send form letters to, will give 
them an idea for a brand-new product that only they can make, that everybody wants, 
and that will cost a lot less than they can sell it for. They expect it to incorporate some 
plastics, or an electronic gadget or two, or to be a civilized version of a bazooka— 
anything to be “in step with the times.” The whole business reminds me of several 
years ago, when everything had to be “streamlined,” whether there was any purpose in 
it or not. Every drinking glass, salt shaker, or coal shovel you saw was warped 
into teardrop shape—because the streamlined train had gotten so much publicity. 


I wouldn’t mind pulling a rabbit or two out of a hat, if I knew how. Anybody 
likes to be the father of a humdinger idea, even if he doesn’t get credit for it, but it 
seems to me that this method of planning for the future is cockeyed. Most of the 
people who write me make recognized products that I, and a lot of other engineers, 
would give our eyeteeth to get right now. We’ll buy them just as soon as we can. Will 
we have to go to somebody who never made the particular thing before, because the 
fellow who used to make it will be busy making something else? What about all his 
experience at making it and selling it, and all the training his organization has? 
Will that just be tossed overboard to take increased risks in some strange field? 


Why wouldn’t it be more sensible to seek out ways to make the old product better 
and cheaper? War experience has undoubtedly brought out some new methods or some 
better materials that will help. Furthermore, shifting back to familiar ground should 
be a lot faster and easier than going into production of something very new. 


I know manufacturers are hunting postwar products to fill the big plants they’ve 
built for war contracts. They’re digging like the very Ned to find something to produce 
to keep all that plant busy. That seems to me to be putting the cart in front of the 
horse. Their old known product offers a lot better immediate potential—and they 
already have all the costs and methods on it. They even have some idea of how many 
can be sold. That immediately gives an idea of the amount of plant needed to produce 
as much as they can sell. If that leaves plant or building worth using still unused, they 
can go on to added products from there. How about added sizes or types? How about 
cheaper or more expensive variations? In other words, they ought to be sure all the 
grass in their own backyard is gone before they take a chance over the fence. 
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of joints, resulting in a thermally more efficient construction. 


Economical Bonding—with reduced joint length Fireblok 


FIREBLOK require a minimum of mortar for bonding. 
Uses —Fireblok can be used wherever Insulating Fire Brick 
are recommended. They are particularly suitable for the 
e ° lining of doors, for suspended arches, and, when tapered, for 
Large, convenient size sprung arches of exceptional stability. 
and light weig ht Write for new booklet, IN-103A, on this J-M development. 


’ Johns-Manville, 22 East 40th Street, New York 16, N. Y. 
mean faster installation! 


QQ" INSULATING FIREBLOK ARE NOW AVAILABLE!“ 
make possible speedier, more economical installa- 


tions of insulating refractory linings, Johns-Manville aa 
has developed Insulating Fireblok. Available in four 
grades, Fireblok are suitable for the same range of tem- 
perature conditions as the four well-known J-M Insulating 
Fire Brick. But, one Fireblok covers more surface than 
five full-size brick. Note these other features: 


Easy cutting and fitting—J-M Fireblok can be easily cut 
with a saw and shaped with a rasp. Most special shapes can 


be either shop or field cut from standard slabs, reducing the JM4620 M-20 JM-26 

inventory of i h: " Fireblok—for ireblok—for use ireblok—for use Fireblok—for use 
7 Of epectal chages exposed temp. up to 2000° F. up to 2300° F. up to 2600° F, 

Minimum of Joints—The large size, compared to the stand- to 1600° F. As Exposed or Exposed or Exposed or 


back-up back back back- 
ard fire brick unit, materially reduces the number and length 2000°F. 


-Johns-Manville 


INSULATIONS 


FOR EVERY TEMPERATURE...FOR EVERY SERVICE 
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POWER LINES 


Personal notes, items of general interest, the latest from 
Washington — all the news that is news in the power field 


Electricity Serves as 
Coal in Steam Locomotive 


Ordinary old-line steam-switching lo- 
comotives can now “burn” both coal and 
electricity, according to the Brown Bo- 
veri Review, Baden, Switzerland. The 
Swiss Federal Railways has installed 
the necessary electric heaters in one 
steam switcher and has ordered conver- 
sions for two more. 

Two transformers mounted on the 
sides of the locomotive boiler take 
16,000 volt power from the overhead 
lines and deliver 480 kva at low voltage 
to resistance elements in the form of a 
tube system through which flows the 
water to be heated. The article says 
that no electrical regulating devices of 
any kind are provided. 

To get up steam with electricity takes 
only half as long as with coal. The lo- 
comotives can conveniently work from 
electrified tracks to those without power, 
and can use electricity to save coal 
whenever surplus hydro is available. 


oo 


Electronic devices are solving two vex- 
ing problems in a Southern textile 
plant: 

(1) Photoelectric relays open doors 
from the warp-sizing room into the 
weave shed, and close them as soon as 
a truck has passed through. Closing 
doors as soon as possible helps maintain 
much higher humidity and temperature 
within the weave shed. Also, no one 
has to open doors for the trucks now. 

(2) In the mill’s opening room, an 
electronic time-delay relay shuts down 
cotton-feeding equipment for a selected 
period, irrespective of other devices. 
Here, cotton is removed from the bale, 
partially cleaned and fluffed up. At 
times cotton, fed into this machinery, 
overflowed from bin onto floor so that 
someone had to replace it in the hopper. 

To shut down feeding machinery au- 
tomatically, a mercury switch trips 
_ when cotton in the bin reaches a pre- 
determined level. At this level, the con- 
tinuously rotating cotton constantly used 
to trip the switch, with repeated start- 
ing and stopping of the feeding machin- 
ery while the bin was full. Now, once 
the mercury switch has initiated a shut- 
down, the relay keeps the cotton-feed- 
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FIRE DESTROYS LIBERTY SHIP PLANT 


One of Portland’s most spectacular fires destroyed, on Feb. 2, the industrial 
division of Iron Fireman Manufacturing Co, doing an estimated $2,000,000 
This plant has been producing Liberty ship engines for two years 
and held the Maritime M award with a gold star. 
prior to the fire; current production averaged one engine a day. 
destroyed 24 engines, four complete and the remainder in process. The com 
pany’s present contract called for delivery of 79 more units. 
the fire, the Maritime Commission notified Joshua Hendy Iron Works of Sunny- 
vale, Calif., that it will be awarded the balance of Iron Fireman’s uncompleted 
contract. This came at a time when Hendy was nearing completion of a contrac! 


damage. 


for 681 similar units 


It had delivered 358 engines 
Flames 


Six days after 


ing equipment inoperative for a_pre- 
selected period, irrespective of opening 
and closing of the mercury switch. 
After the time period elapses, the switch 
again starts the feeding equipment. 

Both electronic devices are General 
Electric installations. 


Another giant generator has been put 
in operation at Grand Coulee Dam, in 
Washington, to keep abreast of the 
steadily mounting power demands of 
Pacific Northwest war industries. It 
brings the installed capacity of the 
plant to more than 700.000 kw—third 
largest in the U.S., fourth largest in 
the world. 

Nearly the entire output of the new 


mammoth hydroelectric machine, rated 
at more than 100,000 kw, together with 
that of six other generators now operat 
ing is being transmitted to war plants. 
The power installed at Grand Coulee 
during the two years since the first large 
generator was put in service, and the 
installations at Bonneville Dam farther 
down the Columbia River, have been 1 
large measure responsible fo: establish: 
ing major war factories in the Pacit 
Northwest, Secretary Ickes announced. 
Increase in Grand Coulee power & 
pacity is significant from another stand- 
point. It brings rated capacity of te 
Bureau of Reclamation’s 30 powe 
plants in eleven western states to more 
than 2,000,000 kw. This installation ® 
equivalent to the total capacity of 
(Continued on page |%) 
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sma To America’s ship building industry is 
utilizing fully the facilities of Blaw- 
Knox Power Piping Division for En- 
gineering and Erection of 
debe PREFABRICATED PIPING 


FUNCTIONAL HANGERS 


for piping support 
VICTORY SHIP 


e VIBRATION ELIMINATORS 


to control the behavior of 
piping systems 


\ shipment of FUNCTIONAL HANGERS and 
VIBRATION ELIMINATORS for maritime use _ 


_ POWER PIPING DIVISION 


PENNSYLVANIA AVE., PA. 
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Valve 


These recommendations cover Globe, Angle and Check valves. Care of Seat 
Rings in Gate valves will be discussed in another advertisement in this series, 


The seat ring is one of the most vulnerable parts of a 
valve, and neglect, too often, leads to destructive damage. 
Unless leaks are given prompt attention, “wire drawing” 


effects are set up and progress steadily, destroying the seat, . \ pact 
and often ruining the valve. The trouble may originate 
from foreign matter jammed on the seat of a closed valve, Neglect of valves today not only wastes valuable 
from “cracking” or throttling valves not intended for that ment — it often slows down production of materia 
service, from improper discs, or from using the wrong type gently required by our fighting forces. Prevent 0% 
of valve for the service. valve failure before it starts — by frequent inspection 

Examine valves at the first sign of leakage, and correct repair or replacement of worn parts in time to pf ] 
the trouble. If the seat ring is affected, it can usually be valves from destroying themselves — by careful sel I 
restored to full efficiency by regrinding, or, after more of new valves, and installation by experts — by thot S 
serious damage, by refacing. When replacement seems training of new men in care and maintenance. , 
necessary, make sure the ring cannot be otherwise restored Jenkins Engineers will assist any management in : 
before removing it. Too often, rings are replaced prema- paring an effective program of valve conservation. 
turely, with a resultant waste of time and scarce metal. Jenkins Bros, 80 White Street, New York 13, 
Jenkins Valves are designed to permit many reseating N. Y.; Bridgeport; Atlanta; Boston; Philadelphia; 
operations before ring replacement is required. Chicago. Jenkins Bros., Ltd., Montreal; London. J 
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Regrind, Reface, or Replace Seat Rings 


IN TIME 


End Leaks, Save Metal, Forestall Serious Slowdowns 


the Seat — make sure it 
in perfect condition after re- 
wing the disc in Globe, Angle, 
Check Valves. In many cases, 
seat need only be lapped 
h emery cloth washers, as il- 
trated, to remove minor im- 
fections. If the face is badly 
ed or cut, and reseating is 
, use any of the well- 
wn makes of reseating tools, 
owing the manufacturer’s in- 
ctions, 


+ GET THIS NEW VALVE CONSERVATION HANDBOOK! 


32 Pages . . . 80 lilustrations . . . Packed with Valve-saving 
Suggestions . . . The only book of its kind ever offered. 


hor serve hard-to-get equipment and avoid production slowdowns. Val- 
uable information on valve selection, installation, lubrication, pack- 
ifm ig, reseating, — on pipe threading, gasket selection, etc. Piping men 


in every plant should have this booklet. Send for your copy. Fill out 
and mail the coupon today! 


every industrial, engineering, marine and 


aM 
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power plant service 


Regrinding is Simple with most 
union bonnet regrinding type 
valves. Grinding compound is 
applied to the disc or plug, and 
the spindle is used as the tool. 
Complete directions for regrind- 
ing are included in the booklet 
offered below. In Jenkins 
Regrinding Valves, the diam- 
eter of disc face equals that of 
seat, to avoid forming “shoul- 
ders” in disc after repeated re- 
grinding lowers seat face. 


Jenkins Engineers discuss case records of common valve failures, tell 
how to prevent needless deterioration and destruction, how to con- 


Use the Proper Seat Ring Re- 
moval Tools. To prevent dam- 
age to valves when removing 
old seat rings and installing 
new, use any of the various 
makes of seat ring removal tools. 
If none is available, ‘““home- 
made” tools will serve. Most 
common is the length of pipe 
with the end slotted to fit the 
lugs in the seat ring. Regrind or 
reface after installation to re- 
move any effects of distortion. 


When Rings are Seized, and can- 
not be unscrewed, cut the seat 
ring with a hack saw “backed” 
in two places to prevent cutting 
through threads. A pinch bar 
applied against rim of seat, as il- 
lustrated, will collapse it for re- 
moval. Clean body threads and 
diaphragm face before install- 
ing new seat ring, then apply 
joint compound to seat ring 
threads and shoulder to assure a 
perfectly tight joint. 


Name 
Position 
Company 


iddress 


Please send me 


eee 


JENKINS BROS., 80 Wutre St., New York, 13, N.Y. 


copies of your valve conserva- 
tion booklet—" Prevent Valve Failure before it Starts”. 
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POWER'S 
DATA SHEETS 


Number 139 


Standard Machinery Safety Guard 


Moving belts and machine parts need protection against fall- 
ing objects and accidental interference of all kinds, to guard 
personnel as well as the machinery itself. 

This table specifies minimum sizes of several materials, in- 


ing side facing the machine. 


cluding wood strips, based on the experience of the ° 
Bureau of Casualty & Surety Underwriters. Guards 
constructed to protect all sides of moving machinery includ 


ational 


W E Ross, 


AGEL 


Vialerial 


metal, Ne. 16 


Minimum Sizes of Materials 


A 
Clearance al 
all points 


or heavier 


Perforated 
Metal 


Expanded 
Metal 


Wood or Metal 


Strips, 


Minimum thickness 
or U.S. std. gage 


B 
Largest mesh 
or opening 


Minimum height 


D 


above floor 


Woven Wire Under 4 in. 16 in. 16 6 ft. 
1 to 15 in. 2 in 12 5 ft. 
Under 4 in. 1g in 18 6 ft. 
Metal 4 to 15 in. 2 in 13 5 ft. 
Perforated Under 4 in. 16 in. 20 6 ft. 
Metal 4 to 15 in. 2 in 14 5%. 
Sheet Metal Under4in. 2 6 ft. 
22 5 ft. 
Wood* Strip, Under 4 in. 14 in. 34 in 6 ft. 
Crossed 1 to 15 in. 2 in. 34 in 5 ft. 
Wood Strip, Under 4 in. in 34 in. 6 ft. 
Not Crossed 1 to 15 in. lin 34 in. 5 ft 
Standard Min. 15 in. 114-in. pipe | 
Handrail Max. 20 in. or heavier Th: 


ma 
usl 
sur 
| oe 
pong” angle and | : 
bar an 
rivets or bolts 
10” center to center A 
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Woven Wire on 


Crossed Strips, 


Wood or Metal 


Not Crossed 


134 (201) 


POWER ® 


A 
| : 
— | 
Ueg 
B 
B 
© POWER y 


\ 


M FLOW. 


These charts show why 7 plants in 
this utility system use Flowmatic 


This utility system first installed COPES Flow- 
matic in 1937. Now seven of its plants are 
using this simplified two-element steam-flow 
type feed water regulator on 875-pound pres- 
sure boilers, with capacities from 400,000 to 
350,000 pounds per hour. Nine repeat orders 
have been placed. The charts show why. 

This Foster Wheeler 3-drum boiler normally 
evaporates 330,000 pounds per hour, with 
maximum load of 400,000 pounds. Fired 
with powdered coal, total temperature is 860 
degrees F. The motor-driven centrifugal pump 
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SER LEVEL CONTROL WITH THE 


has no automatic pressure control, yet the 
water level is held within less than plus or 
minus one inch by the COPES Flowmatic. 

Want to know how this new COPES oper- 
ates—where it is used—what results others 
are getting in regular service? Then write 
for Bulletin 429. It's worth your study! 


NORTHERN EQUIPMENT COMPANY 
341 GROVE DRIVE, ERIE, PA. 


Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 
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@ Giving canning plants correct drainage for 
coil-equipped tanks and jacketed kettles, making 
possible maximum cook room production is a 
most important part of Stickle service—but only 
a part. In addition, Stickle service provides for 
salvaging B.T.U.’s in condensate removed from 
tank-coils and kettle jackets by returning it under 
ressure, directly to boilers with a temperature 
oss of only 15 to 20 degrees under steam at 
operating pressure. This saves up to 20 per cent. 
of fuel and supplies a proportionate increase in 
boiler capacity. To make the service complete, 
there are Stickle Open Coil Heaters for heating 
and purifying raw make-up water (see Bulletin 
No. 117) and Stickle Valves for reducing and 
regulating pressures. (See Bulletins Nos. 235 
and 435.) 


HANDLE HEAVY VOLUMES OF CONDENSATE 


Stickle Steam Traps are widely used in the canning indus- 
try because: (1) The Stickle Open Float principle of con- 
struction assures natural, positive action in a trap free of 
complicated internal mechanism—supplying dependable 
operation and long service. (2) Stickle Traps are designed 
in series to meet the definite needs of specific operating 
conditions. They remove the heavy volume of condensate 
encountered at the start of a cook as rapidly as the lighter 
volume toward the end of a cook. There is no period of 
sluggish drainage. See Steam Trap Bulletins Nos. 315 
and 515. 


SAVE UP TO 20 PER CENT. FUEL CONSUMPTION 


Fuel saving with Stickle complete drainage and return, 
over open tank discharge, is approximately 11 per cent. in 
B. T. U.’s conserved in condensate. This is increased by 
elimination of flash steam waste and great reduction in 
use of raw make-up water. Further savings in maintenance 
of boilers and steam lines. (Higher operating pressures 
increase savings.) Ask for Bulletin No. 250. 


All Stickle Equipment is built for adaptation to laundries and 
dry cleaning plants, chemical plants, sand drying plants, 
milk drying plants and other industries using steam at me- 
dium and high pressures for drying, evaporating and other 
processing. 


STICKLE 


5, INDian 


STEAM SPECIALTIES ‘COMPANY 
2265 VALLEY AVENUE + INDIANAPOLIS, INDIANA 


SPECIALIZING FOR 40 YEARS IN REDUCING THE COST OF STEAM 
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Digester-Gas Engines 


(Continued from page 6. | 


of buildings and the sludge «igester: 

Power for Bowery Bay plait comes 
from two sources: the gas-engi:.-driven 
generators and the Edison (Company 
network, with no connection between 
the two systems. The forme supply 
power from their bus to two blowers 
and a large and a small mai) sewage 
pump. Two blowers and two maiy 
pumps connect to the utility power bys 
as do all auxiliary motors and thie plant. 
lighting system. Under norma! opera. 
ing conditions the gas-engine-drivey 
generators should supply all power {or 
the main pumps and the blowers, with 
purchased power supplying all auxil. 
aries and lighting. 

Heat recovery and heating form one 
of the interesting features of this plan, 
Waste heat is available in engine ey. 
haust, jacket water and lubricating oil, 
Heat is required to keep the tempera 
ture in the digesters at 85 to 90 F to 
speed the process and thus obtain the 
maximum amount of gas. It is also 
needed for service-water heating and 
for building heating in cold weather. 
Two hot-water systems supply building 
heating: a high-temperature system in 
the main building and low-temperature 
system in other places. 


Waste Heat Recovery 


In the Bowery Bay plant design. care: 
ful consideration was given to waste 
heat recovery and its utilization and 
disposal. As a result practically all 
heating required in the plant (approx: 
mately 97°) is derived from. this 
source, Only in extremely cold weather 
does it become necessary to provide 
supplementary heat from a_ fuel-fired 
boiler. Handling waste heat may !< 
divided into two main problems: | 
winter the plant operates for maximum 
heat recovery, in summer much hia 
must be disposed of otherwise. 

Fig. 3 is a diagram of the engine 
cooling water and heat-recovery 
disposal system. Assume winter ope 
tion, when the jacket-water coolers a 
by-passed. Engine-jacket cooling walt 
at 115 F is taken from the suctio 
header by the circulating pumps and 
discharged through the lubricating 
coolers and the engine-cylinder jackels 
This water leaves the jackets at 125 f, 
goes through an exhaust-gas_ wate! 
heater and leaves at 150 F. Part of! 
then goes to the digester-water 
low-temperature heating-system heat & 
changers. When passing through then 
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Now Ready... 


A Bigger Plant 


A Bigger Rese 


AMERICA’S 


OLDEST 
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BUILDER 


All discussion of post-war planning makes one 
fact sharply clear. The world-wide call for Diesel 
power after hostilities cease will be tremendous 
—for new enterprises, for rebuilding and be- 
cause of obsolescence. 


The Busch-Sulzer organization will be well 
equipped to play its part in the world rebuilding 
program. Since America entered the war our 
facilities have been greatly expanded and, within 
the last 18 months, our trained personnel has . 
been increased by 50 percent. 


At present we are working ’round the clock on 
Navy ammunition hoists, Diesel engines for 
minesweepers, net tenders, ocean-going tugs, 
U. S. Maritime Commission ocean-going cargo 
ships and smaller vessels and stationary engines 
for high priorities only. 

When the war is won, work can begin at once 
upon peacetime projects without long delays for 
retooling or training. Busch-Sulzer Diesel en- 
gines, in unit sizes from 450 BHP upwards, offer 
a wide range of speeds for different classes of 
service or drive. They are noted for 
their low fuel consumption, reliabil- - 
ity and long life. 


BUSCH-SULZER BROS.-DIESEL ENGINE COMPANY 


SAINT LOUIS 


OF DIESEL ENGINES 
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For Lower Costs and Dependable 
Results in LIQUID COOLING 


@ Wherever there is a need for the use of cooling water 
or the cooling of any liquid to exact temperatures, the 
NIAGARA AERO HEAT EXCHANGER provides a 
more accurate control and lower costs for cooling. 
Refrigeration is not needed. 


These results are advantageous in all types of water-jacket- 
ted and water-cooled equipment; for example, they have 
solved for many the troubles coming from excess water 
and oil in air compressor lines. Other uses include the 
cooling of diesel engines and hydraulic equipment; also 
chemicals and intermediates requiring cooling or control- 
ling temperatures in chemical processes. 


In addition, wherever used, it saves practically all the ex- 
pense of cooling water and the cost of piping, pumping 
and extra equipment. Users have cut such costs as much 


as 95%. 


Write for complete information 


NIAGARA BLOWER COMPANY 


“25 Years of Service in Air Engineering” 
NEW YORK Address: Dept. P-34 


Field Engineering Offices 6 E. 45th Street, 
in Principal Cities ‘ SS New York-17, N. Y. 


NI 


INDUSTRIAL COOLING e HEATING e DRYING 
HUMIDIFYING e AIR ENGINEERING EQUIPMENT 
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its temperature is reduced to 1] F anj 
the digester-heating and heatin. <ystep 
water is increased from abou: 100 4 
130 F. After the jacket wate passe, 
these heat exchangers it goes nto th. 
return line. 

The remainder of the 150 F irculg. 
ing water goes through the | gh-tep. 
perature heating-system heat ¢ \-hange; 
and to the return line. If the w ter tem. 
perature in the return line is a‘ove 
F, enough of it is passed through the 
jacket-water cooler to 1|5 F 
in the suction line. 

Each exhaust-gas water heat-r has ; 
bypass. To prevent formatio® of co; 
rosive acids that would attack ‘he hear. 
ers, this bypass is adjusted so tha 
water flow through the heater wil] no 
reduce the gas temperature below dey. 
point. 

During the summer when licating te. 
quirements are small a large part 9! 
the engine-jacket cooling water goes 
through the jacket-water coolers. Larg: 
quantities of city water are saved by 
using effluent from the final settling 
tanks to cool the engine-jacket wate: 
After passing through the coolers the 
effluent flows to waste. 


Heating Boilers 


During extremely cold periods eth: 
one of two oil- or gas-fired 15-psi boilers 
supply additional heat. This does not 
amount to more than 2 or 3°% of total 
heat requirements each year. The boil 
ers were installed to burn oil normall 
Because of the oil shortage they hav 
been equipped to burn digester ga 
with oil as an emergency fuel. Tie 
boilers supply steam to three steam-t 
water heat exchangers, one on the low 
temperature heating system, one on the 
digester-water heating system, and a: 
other on the high-temperature heating 
system. These heat exchangers, like the 
others, are arranged so that they can be 
connected in series in their respectitt 
heating lines, or bypassed. 

The piping system is of necesil 
quite complicated, because of the heal 
recovery system and the close regulati! 
of the engine-jacket cooling walt! 
and digester-heating-water temperatult 
Keeping engine-jacket-water inlet a 
outlet temperatures within close limi 
avoids condensation of hydrogen‘! 
phide in the crankcase which might 
responsible for the formation of ° 
rosive acids. Keeping digester-ta 
temperature close to the most eflicie! 
value insures maximum gas productit! 

Heating requirements of a |arge m 
ern sewage-treatment plant preset! 
problems quite similar to those in ® 
industrial plant supplied wit! heat 
power from a steam plant. | an indus 
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The BRINELL testing machine, shown above in forges fittings which virtually eliminate premature 
Tube Turns’ laboratories, scientifically determines wear, leakage, and maintenance throughout the life 
the hardness, or wear resistance, of finished fittings. of piping. Systematic hardness tests insure the 

Endurance is indispensable in welding fittings, enduring qualities possessed by all Tube-Turn 
lor the destructive forces in piping — strain, pres- seamless welding fittings. 


‘ure, vibration, corrosion and erosion — are more 


land, Dayton, Washington, D. C., Houston, San Francisco, 
Tube Turns’ exclusive manufacturing process Seattle . . . Distributors located in all principal cities. 


——~— 


TUBE-TURN 


TRADE MARK 
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Failase of some other major disaster do you 
honéstly believe that you’ve not had any trouble 
with dirty or contaminated Turbine Oil? 

To be honest with _ .do a little 
checking. 


does the ovals ciency of your Tur- 
bine compare “with its peak efficiency? 


Have you hadiny diticulty with heat trans- 
fer in cooler pipes? 


Do the oil lines deliver a full supply of oil 
to bearings? 


_ Are the relays reliable and effective... 
have they ever failed? 


Have you ever scored a bearing? 


Is the oil temperature increase across bear- 
ings excessive? 


' Do you have to shut down your turbine to 
remove accumulated contamination from oil? 


Any or all of these troubles may be the result 
of contaminated lubricating oil and you are 
kidding yourself if you think these troubles 
cannot be overcome by effective oil purifica- 
tion. 

A Honan-Crane ‘‘Continuous”’ Oil Purifier 
will remove contamination from the lubricat- 
ing oil as fast as it is liberated and provide a 
constant supply of clean, color clear lubricat- 
ing oil. You can establish a regular program 
of purification that will allow you to remove 
all impurities and keep the steam emulsion 
number and neutralization at the exact level 
to give you the safest and most effective lub- 
rication possible to obtain. 


FOR COMPLETE INFORMATION WRITE FOR BULLETIN 300 


Honan. orporation 
SIXTH AVENUE, LEBANON, INDIANA” 


’ easily procurable, a thin strip of coppt 


trial plant, winter heating requi-:ment; 
utilize al] exhaust steam from the poy. 
er-generating units and maybe sme liye 
steam during extremely cold weather 
In summer, heat required for service 
water and process purposes niay be 
quite small, therefore a large excess o{ 
exhaust-steam heat must be wasted tp 
atmosphere; similarly, in sewaze-tregt. 
ment works that generate power with 
sludge-gas engines. In winter, heating 
requirements utilize all availah/e waste 
heat from exhaust gas, jacket-water 
and oil coolers and may require som 
steam heat. During off-heatiny periods 
large quantities of available heat mus 
be wasted in cooling water. 

The Bowery Bay Sewage [Disposal 
Plant was constructed under thie super. 
vision of and is operated by the Depart. 
ment of Public Works, Irving V A Huie, 
Commissioner. 

For assistance in preparing this arti. 
cle, Power is indebted to Wellington 
Donaldson, chief, Bureau of Sewage 
Disposal Design; J Frank Johnson, di- 
rector, Division of Operation and Con. 
struction; Nathan I Kass, chief}, Bureau 
of Sewage Disposal Operation, ani 
James T Hogan, superintendent, Bovw- 
ery Bay Sewage Disposal Plant. 


Questions and Answers 
(Continued from page 116) 


over again, the holes in the tube sheets 
may become enlarged to sucl» an extent 
that a new tube will be a very loose ft 
Here the new tube should not be er 
panded out until it tightens in the tube 
sheet as this stretches the tube too much 
and weakens it so that it will not remaid 
tight. 

Fill the space between the tube ani 
the tube sheet with a thin metal busi 
ing called an “outside ferrule.” Ready 
made seamless copper ferrules can it 
bought for this purpose. If they are 0! 


plate, flattened to a taper at the enti 
and bent in a circular shape so that th 
tapered ends overlap, does very wel 
The ferrule is driven into place 
tween tube and sides of tube hole, a! 
the tube is then expanded and beade! 
in the usual way. Inside ferrules # 
sometimes driven into the ends of # 
leaky tubes as a temporary meats a 
stopping leakage. However, they redut 
the tube area and interfere with cle 
ing. 
Q 11—How do you remove and replat 
a defective staybolt? 
A—Cut off the bolt heads. Drill 4 
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ONE OF A SERIES OF SUGGESTIONS TO AID PRODUCTION 


Still greater resistance to 
oxidation to assure clean 


systems, smooth governing! 


Still 


to protect 
all rubbing 
surfaces! 


| 


vith thi 


NDER today’s severe operating conditions, 
steam turbines have become more de- 
pendent than ever upon Correct Lubrication. 
The oil, serving as both a hydraulic medium 
for the governing system and a lubricant for 
swiftly moving parts, faces much higher tem- 
peratures and pressures. Yet it must stand up 
over years of service. 
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tion against them. They combine greater resis- 
tance to oxidation and rust with stronger films 
—to set even higher standards of performance 
than the famous D.T.E. Oils of the past. 

No wonder over 50 percent of all major-size 
steam turbines in the United States are lubri- 
cated by Gargoyle D.T.E. Oils. 
SOCONY-VACUUM OIL CO., INC., 


Gargoyle D.T.E. Oils for Tur- 
bines have been improved to meet 
the most severe conditions — to 
provide extra margins of protec- —t 


Standard Oil of N. Y. Div.» White Star 
Div. * Lubrite Div. * Chicago Div. « 
White Eagle Div. * Wadhams Div. + 
Magnolia Petroleum Companys General 
Petroleum Corporation of California. 
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FANCY STITCHING 


This rather oddly designed 
1000 Ibs. of carbon moly fabri- 
cation was brought into actu- 
ality by the skill and experi- 
ence of the men in Associated’s 
shops. Their thorough knowl- 
edge and utilization of all 
advanced welding procedures, 
and the application of modern, 
pre-heating, stress-relieving 


equipment is indicated in work 
of such intricate pattern. One 
of many and varied fabrica- 
tions now in process at Associ- 
ated for critical war projects, 
this particular job is for use 
in a high octane plant... The 
more difficult the job the more 
reason for calling in Assoct- 
ated, 


2332 EAST 38TH STREET 
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LOS ANGELESTII,CALIFORNIA 


hole in each end slightly deepe than 
the thickness of the plate, using . drij] 
that leaves only a thin shell of mctal jp 
the sheet. Close in this metal she! with 
a round-nosed chisel, taking car+ not to 
damage the threads in the plate. The 
piece of staybolt in the boiler the: drops 
down into the waterleg, and can be 
fished out through a handhole. 

If the threads have not been dam. 
aged, put in a staybolt of the sane size 
as the old one, but if the thre:ds are 
spoiled it may be necessary to run an 
oversized tap through the holes «nd put 
in a larger diameter staybolt. 'n either 
case, the new bolt is screwed in. cut of 
on each end, leaving a few threads for 
riveting, and riveted on each end to 
form a head. When one end is being 
riveted, a heavy hammer is held against 
the other end. It is important that the 
new bolt be a tight fit in the threads. If 
it is loose to begin with, it will leak ina 
short time and the threads may pos 
sibly corrode in the plate. 

A skilful welder can burn out the 
center of an old staybolt with a torch in 
much less time than it takes to drill it 
out, but he must exercise great care not 
to burn or melt the plate. Drilling, 
though slower, is probably safer. 


Q 12—When a hand ratchet is used for 
drilling holes, how is it set up? 


A—lIf there is a convenient place for 
fastening it to a bolt or stud, a boring 
post is set up, as in Fig. 4. The base is 
bolted rigidly to the job and the ad: 
justable arm clamped at the right height 
for the ratchet. The drill is fed into the 
work by the feed screw on the opposite 
end of the ratchet. If a boring post can- 
not be set up in this fashion, place some 
heavy object against the drill to hold 
it, or set up and brace a plank from an 
adjacent wall or other boiler or ms 
chine. To apply pressure to the drill. 
use the same methods as for electric or 
air-driven drills. 


Q 13—How are watertubes fastened it 
tube sheets and headers? 

A—Watertubes are secured the same 
as firetubes by expanding the ends with 
a tube expander. But the projecting 
ends are usually left untouched 0 
simply splayed out a little without being 
beaded except when tubes enter the 
bottom of a drum. Ends of these tubes 
may be beaded to offer as little obstrue 
tion as possible to flow of water into the 
tubes, and to drain the drum complete!’ 
when the boiler is emptied for cleanint 
inspection or repair. 


Q 14—How are defective wateriubes'" 
moved and replaced? 


A—Ends are split with a nari 
chisel, then bent inward with a crimp 
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Air Compressors 


‘excel 


.--for 
an endless 
variety of 
industrial 
uses 


The rugged construction of 
Schramm’s water cooled station- 
ary air compressors gives them 
perfect balance — frees them of 
vibration and enables you to get 
air for any type industrial job. 


Pictured here are three Schramm 
installations—each adapted to a 
different type job. This is only 
a small sample of their versatility, 
as they are installed in hundreds 
of plants throughout the country. 


Schramm advantages: easily bolted 
directly to any substantial floor. . . 
compact to reduce headroom and 
floor space requirements . . . 100% 
water cooled to provide top efh- 
ciency both winter and summer. 


Write today for illustrated Bulle- 
tin 42-S. 


THE COMPRESSOR PEOPLE | 
WEST CHESTER 
PENNSYLVANIA 


ing tool which is a short bar with , 
narrow slot in the end that fits over th. 
tube. Straight tubes may then ‘+ pullej 
out through one of the tube holes, Thj, 
is not always possible with bet tube 
whose ends may have to be worked oy 
of each tube hole in turn and th« body ,j 
the tube removed sideways. 1/ the ¢. 
fective tube in a bent-tube boiler jg jy 
an inner row, it may be necessary t 
remove several tubes to get at the day. 
aged one. This may require replacing 
almost an entire row instead o/ only on 
tube unless the spacing permit~ remoyy| 
of a single tube. 


Boiler Stresses 


(Continued from page 93) 


Cancelling out the L’s we get the for. 
stress along a __longituding 
section, sometimes called the “hoop’ 
stress: 


D 


When we come to the end stress, we 
can visualize the forces a little easier. 
On each sq in. of the head we have: 
certain steam pressure acting to pus) 
the head out and the total force will be 
equal to the area of the head in sq in 
times the pressure in |b per sq in. \r 
know the area of a circle is equal to; 
times the diameter squared, divided }y 
4, so the force is: 


7X DxDxP 


Considering again a seamless drum, 
we can see that the resistance to tlt 
tendency to push the head off come 
from the “ring” of metal where tit 
head joins the shell. The area of this 
metal is the circumference of the shel 
times the thickness, and the resistin 
strength is the area times the unit tet 
sile strength of the material. We # 
write this: 

axDxtxTS 

As before, the pulling-apart force av! 
the resisting strength must be equal, * 
=x 
Again, we want to find the maxim 
safe steam pressure, so we re-arralt 
to get P off by itself: 


-xDxD 
Cancelling out x and D, we get 
4xtx TS 
D 


Comparing this with the formula {*" 


CONTROL! 


Electric motor-drive, properly 

applied, can be used not only to 
“> supply power but to control a 
wide variety of production operations— 
electrically rather than mechanically. The 
results, in improved speed and quality of 
work, simplified design and reduced costs 
are frequently remarkable. 


CRELIA 


This control is accomplished through 
characteristics that are inherent in 
Reliance Electric Motor-Drive. Starting, 
acceleration and speed changes are simply 
and effectively controlled, automatic 


reversal can be provided at any desired 
point in a cycle of operations, tension 
can be properly and constantly maintained 
in the processing of such materials as 
metals, paper and cloth. 


The “know how” which enables Reliance 
men to offer constructive help in working 
out improvements in machine design or 
production processes comes from apply- 
ing electric motor-drive in many ways 
in many industries. It will pay you to 
take advantage of their experience. 


The operators of steel-mill roll grinders control 
completely from a central point all functions 
of their huge machines, many of which are 
powered by as many as 9 Reliance Motors. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 Ivanhoe Road . Cleveland, Ohio 


Birmingham * Boston * Buffalo * Chicago « Cincinnati * Detroit * Greenville (S.C.) * Houston * Los Angeles * Minneapolis * New York 
Philadelphia « Pittsburgh * Portland (Ore.) « St. Louis * Salt Lake City * San Francisco * Syracuse * Washington, D. C. «other principal cities. 
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3 Types 


Make Good 


Need 


Piping Better 

with 
WELDOLETS.- 
THREDOLETS 


nections. 


connections. 


branch connections. 


Threading weakens pipe walls as much 
as 40% — causes piping failures. 
WeldOlets, ThredOlets, eliminate 
threading of main pipe — make. 
junction of full pipe strength. 


WeldOlets, ThredOlets practically 
eliminate fitting replacement. Properly 
installed they provide trouble-free, 
leakproof junctions. 


Meet Every 


WeldOlets for butt 


welded branch con- 


ThredOlets for 


screwed branch 


Socket-End 
WeldOlets for socket-type 


Improved Right-Angle Outlet 

Because drop forging improves metal provide 
ri ght-ang e anch pipe 


reads; t tightening; reduce n 
ordinary types of Rttings. for fitting corrosion. 


Corrosion 


WeldOlets, ThredOlets and Socket-End WeldOlets are suitable for all com- 
monly used pressures and temperatures in every type of piping system. 
are installed either before or after erection of the main line and always with ease 
and economy. They - ually well adapted to prefabricated or “on-the-job” 
assemblies. Their ented, f funnel-shaped intake aperture improves flow con- 
ditions, reduces tu “ee and friction. 

Carried in stock for all standard pipe sizes to 12” in size-to-size and 
reducing sizes—up to 24” on rea ple ‘Rock fittings are drop forged 
steel, but to meet unusual conditions can be capeied in Monel, Everdur, Toncan 
fron, wrought iron, etc. 

Bulletin W131 gives detailed information about all the advantages of WeldO- 
lets, ThredOlets and Socket-End WeldOlets. Write for a copy today. 


Forged Fittings Division 


Bonney Forge & Tool Works, Allentown, Pa. 


MARKS - REG. U.S. PAT. OFF 


“"“THREDOLETS 
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hoop stresses we see that for the ~ime 
drum dimensions, the working res. 
sure as fixed by the hoop stress is nly 
half that fixed by the end stress. Pyt 
another way, the hoop stress is  wice 
the end stress, for the same int rnal 
pressure. 

In all these formulas, we have used 
TS as the tensile strength of the | iate. 
rial, which represents, roughly s»eak. 
ing, the maximum load it will take 
without failing. Because it is impo: sible 
to measure this “ultimate stre:zth” 
accurately for each piece of material 
involved, because it is only approxi. 
mately uniform for materials o! the 
same kind, and because other factors 
such as temperature, vibration, etc, 
affect the strength, it is customary (o use 
a much lower value, called the “allow- 
able strength” or “working strength.” 
This is only a fraction of the ultimate 
strength, usually one-quarter or one. 
fifth of it. Dividing the ultimate strength 
by the allowable strength gives a fig. 
ure called the “factor of safety.” This 
is usually 4 or 5. 


Readers’ Problems 
(Continued from page 112) 


if all run at equal rating, pressure dif- 
ferential is greatest at the point of sup- 
ply nearest the dye house. 

An approximate way to determine 
which boiler is priming would be to 
close one boiler’s stop valve partially 
while the others remain open; by test: 
ing each in turn, locate the most 
troublesome one. 

Re-locating the steam line as sug- 
gested would help to reduce the carry- 
over. In addition, install a large trap 
near the dye house. It is also impor- 
tant to maintain the water at a constant 
level in all boilers because erratic feed 
certainly increases the trouble. 

Kearney, N. J. Grorce McNatty 


Oil-Fired Boiler 
Responds More Readily 


Cause of BTF’s heavy carryover is indi- 
cated by high concentration in the 175- 
hp boiler and comparatively low con- 
centration in the two smaller ones. This 
great difference shows that the large 
boiler is evaporating four times as much 
water as the two smaller ones. and 
thereby carrying far more than its share 
of the load. At peak load, if not at all 
other times, the large boiler is ‘orced 
to the point of surging and foaming. 
with resulting carryover, while the 
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STRONG PIPE 


Essential in hundreds of services” 


That might be one way to sum up American Metal _ flexible tubing that isolates vibration, connects 
Hose... the all metal conductor that conveys gases, misaligned parts, loads and discharges cargoes... 
oil, steam, water, air, solvents, chipsand dust under _ provides rigid pipe security in connecting moving 
the widest range of temperatures, pressures and machine parts with gas, oil, air, water, or steam 
exposures to be encountered in industry...the supply. 


AMERICAN SEAMLESS 


American Seamless. For appli- 
cations where 100% tightness 
is essential. Made from seam- 
less metal tubes — no packing, 
joints, welds or laps—the best 
“insurance” against leakage. 
Ideal for conveying air, oil, 
steam, water, volatile liquids 
and gases. Wire braid “jackets” 
reinforce tubing for high pres- 
sure services. Available in any 


workable metal. American Seamless Flexible Svenss Tubing insures tight, 
free- flowing water connections to safeguard the accurate, 
continuous performance of this shell-case annealing furnace. 


AMERICAN INTERLOCKED 


American Interlocked. Strip 

metal, wound into “full-inter- 

lock”, packed with asbestos, 

forms the toughest flexible hose 

for all-round service...the 

strength and last-ability of 

metal plus extreme flexibility 

for ease in handling. Made in 

bronze for steam and water — 

galvanized steel for oils...also 
in other workable metals. 

in Interlocked Flexible Steel Oil loads 


and discharges tank cars. may be used on practically 
any cargo that will flow through a pipe. 


AMERICAN TYPE U.I. 


lightweight flexible ae 
hose for carrying hot air, 
grinder dust, chips or light 
dry material. Made from 
brass, galvanized, stainless 
steel, aluminum, in sizes to 
8” LD. 44193 


Amaticen Flexible Meta Seen, Type ULL, the boll 
weevil in conveying chemical powder to the spray heads 
on this Corton Dusting Machine. 


AMERIC \N METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY « General Offices: Waterbury 88, Conn. 
Subsidia; of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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SAFEGUARD CRUCIAL PROCESSES WITH 


EMERGENCY STAND-BY SERVICE 


ive ovens electric ce off 


upon electrical energy — you <an be safeguarded against 
serious loss and damage with a YJ. S. Emergency Stand-by 


unit. There’s seep satisfaction in knowing that a depend- 
able emergency plant. stands by at all times, ready to 
take over instantly in case your regular source of elec- 
tricity should fail. Write for details today. U. S. Electric 
Plants, Diesel.or Gasoline up to 75 KW, can be supplied 
now on AA3 priority or better where production does 


not interfere with Army-Navy requirements. me 


UNITED STATES MOTORS CORP. - OSHKOSH, WIS. 
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smaller boilers almost idle on th: line. 


Being farthest from the point of 
greatest demand does not keep the large 
boiler from supplying more th.n jts 
share of steam. Changing the = naller 
boilers from oil to stoker firing prob. 
ably aggravated this condition ings. 
much as an oil-fired boiler usually 
responds more readily to heavy jerk 
loads. 

Since there are no meters and the 
load must be distributed by guess, 
remedy may not be easy. Blowin down 
the larger boiler more frequently may 
help. But the obvious remedy is to in. 
stall individual indicating-recording 
flowmeters on each boiler, then distrib. 
ute the load between the three boilers, 
especially at peaks. 

Marissa, Ill. Grorce Homan 


Install Calorimeters 


From BTF’s staTEMENTS there seem 
to be three reasons why No. 1 boiler is 
the chief offender with respect to carry. 
over. Steam velocity leaving the boiler 
is more than twice that of the other two 
when operating at the same percent 
rating. 

Amount of carryover, method of 
measurement, and the resulting eco- 
nomic loss are not stated. Hence it is 
not known what expenditure is war. 
ranted in overcoming the difficulty. | 
suggest the following procedure: 

1. Install purchased or homemade 
throttling calorimeters on each boiler 
outlet and follow the ASME Power Test 
Code dealing with moisture determine- 
tions. 

2. Adjust blowdown to steam output 
to obtain equal total solids values in all 
boilers. 

3. Make a complete boiler-water anal: 
ysis, checking for oil or organic con- 
tent which if present even in small 
amounts could affect priming. 

4. Check returns carefully for any 
contamination shown by analysis until 
source is located. 

5. Measure fuel or feedwater and 
estimate steam output to compare with 
calorimeter readings and determine 
boiler rating which gives undesirable 
carryover. 

If this procedure does not reveal the 
cause of trouble, or if existing condi 
tions cannot be altered, the problem 
becomes one of moisture removal be 
tween boilers and equipment usil! 
steam. Steam separators properly in- 
stalled and drained should produce 
satisfactory moisture content. It 
much more desirable, however. to find 
and remove the cause. 

Saint John, N. B. C G CrarK 
(Continued on page 150) 
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| FOR EMERGENCY STAND-BY SERVICE 


Pan Clipper 


ar... 


W would you like working inside 

the wing of a plane where air 
seems to be rationed by the cubic inch? 
Ever fit an ornery part there while the 
sweat runs into your eyes and off the 
end of your nose? If you haven’t — 
try it sometime — you'll understand 
why 100% efficiency is utterly impossible 
under such conditions. 


This problem has been solved by Pan 
American World Airways at its new 
million-dollar Miami hangar, one of the 
largest in the world. Here Coppus Venti- 
lators supply fresh air to employees 
‘working in confined compartments, fuse- 
lages and wings. These same Coppus 
Ventilators are used for field service, too. 


S 


Coppus Ventilator fur- 
nishing fresh air to wing 
compartment 


Pan American is one of many leading 
airlines using portable Coppus Blowers 
and Exhausters to step up production 
wherever bad air or heat threatens 
health and efficiency. And Coppus 
Blowers are used even to inflate barrage 
balloons for testing seams. 

At low cost, you, too, can bring to 


workers a continued supply of invigor- 
ating cool air. The “Blue Ribbon” (a 
blue band) is your assurance of quality 
performance at lowest cost. Send for 
specific information on Coppus Blowers 
and Exhausters for cable manholes, 
tanks, shipholds and general man-cool- 
ing. Use the coupon. 


MAIL COUPON To Coppus Engineering Corp., 513 Park Ave., Worcester 2, Mass. 


PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: 


ACOPPUS 


“BLUE RIBBON” PRODUCT 


DESIGNED FOR YOUR INDUSTRY 
--- ENGINEERED FOR YOU 


© in aeroplane fuselages, wings, etc. 
Din tanks, tank cars, drums, etc. 
Din underground cable manholes. 


0 on boiler repair jobs. 


Other Applications: 


D general man-cooling. 


Ocooling motors, generators, 
switchboards. 


~ 


0 exhausting welding fumes. 


Oi freshening air where men are 
working or material is drying. 


Write here any special ventilating problem you. 
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YOUR GUIDE TO 
DEPENDABLE DIESEL 
FUEL INJECTION EQUIPMENT 


Today, more than ever, it will 
pay you to look to Adeco as 
your guide to dependable fuel 
injection equipment. 

Every Adeco fuel injection 
pump, nozzle and nozzle holder 
reflects the long experience in 
precision design and workman- 
ship gained through years of 
pioneering and research for the 
diesel industry. 


There’s a wide range of stand- 
ard equipment to meet your 
most exacting needs. 


Answers to Jan. Question 2 


(Continued from page 11. 


very highly and round off t!.- other 
edges of the holes, leaving a -tream. 
lined surface which offers mini:.:im re. 
sistance to water flow. 

This, of course, would unbal -xce the 
rotor still further, but it can |» easily 
rebalanced. All that is requiied is 
pair of parallel iron bars, a pai of sup. 
ports and a spirit level, as in sketch 
2-C. If parallel bars are not a-ailable. 
try two short pieces of shafting that are 
parallel and smooth. 

Mount them on a pair of supports and 


| level them in both directions. | ay the 


pump shaft and impeller across them 


__ and roll carefully by hand, noting posi. 
tion in which the rotor stops. \lake a 


chalk mark on the bottom side of rotor, 
Now, stick just enough clay or putty on 
the opposite side of the rotor so that it 
balances and rolls even, without stop. 
ping in any particular spot. 

By removing and weighing the clay. 
you can find the exact weight of metal 
to be cut from the point directly op. 
posite, which is the location of the chalk 
mark. 

Next, use a good sharp chisel and re. 
move this weight of metal by cutting a 
groove, leaving edges rounded and con- 
tour streamlined. This is preferable to 
brazing or adding to the impeller any 
material which may eventually become 
loose and cause trouble. 

Kearney, N.J. Grorce McNatty 


Holes Were Not 


Drilled for Balancing 


THE ANSWER to BJM’s first question is 
no. The holes were not originally 
drilled to balance the impeller since 
balancing is done as in sketch 2-D. 


Operating clearances are necess@! 
for proper pump performance and sit: 
A and B dimensions are the same a 
fluid pressure on the impeller shrou! 

(Continued on page 156) 
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@ POWER DISTRIBUTION SYSTEMS, like 
shoestrings, are generally kept in service 
till something snaps. Minor troubles are 
laid to other causes, and major break- 
downs come too late for preventive 
remedy. 


Today, many otherwise well-equipped 
plants are “just getting by on a shoe- 
string’ when it comes to electric power 
supply, with make-shift circuits, hand- 
me-down equipment, and long, over- 
loaded feeders. 


If your power system was adapted 
and extended under pressure to carry 
loads it was never designed to meet, the 
chances are that it’s partly or wholly in- 
adequate—it’s the overlooked cause of 
outages, poor lighting, sluggish drives, 
high power losses, extra maintenance 
expense, and danger to personnel. Nurse 
it through for the time being if you must, 
but plan your next move to get away 


| from these risks and losses. 


GENERAL ELECTRIC 


302-27-5 


HERE'S 


of modern power load-center 
system, which you can instalt as a complete 
system, or block by block until the complet 


system is assured. 
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V 
i 
In this modern system, power is distributed a 
from Metal-clad Switchgear or Master Unit I 
Substation (A) at relatively high voltage s 
(2.4 to 13.2 kv) to load-center unit substa- 
tions (B) located near the centers of elec: s 
trical load areas. There it is stepped down E 
to utilization voltage (below 600 volts) and 
distributed to the load through drawout air ri 
circuit breakers and short secondary feeders. (¢) 


THE CIRCUIT ARRANGEMENT YOU NEED = — 


BUILT UP FROM CO-ORDINATED UNITS —  - OF STANDARD DESIGNS 


N 

4 

: 

N 
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(Separate units) 


No system is more flexible than load- 
center distribution. Units can be combined 
in any one of a number of basic circuit 
arrangements. (Diagram shows secondary- 
selective hook-up.) 


Like a set of blocks, the elements that go 
to make up a complete electric power sys- 
tem can be combined in many ways, with- 
out engineering or construction delays. 
All parts are designed to work together. 


The components of a G-E unit subst 
are of standard design. Installati™ 
maintenance are simplified; 7° * 
about oddities or misfits. You se ® 
the right assembly for the load conél 
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PPETITIVELY +MANUFACTURED 


SAFEGUARDS 


Your Plant from 
Crippling Outages 


THIS MODERN SYSTEM FOR 
DISTRIBUTING ELECTRIC 
POWER protects your plant 
from power shutdowns in two 
ways: Low-voltage power is dis- 
tributed from unit substations 
within definite load areas. Circuit 
protection here ISOLATES trou- 
ble, leaving all other areas un- 
affected. 

In addition, each individual sub- 
station is unusually strong in 
SELF-PROTECTION features. 
By co-ordinated ‘“‘system”’ ar- 
rangements, two or more sources 
of supply to any local circuit can 
easily be provided. 


DELIVERS 


Full Voltage to 
Every Lamp and 
Machine 


LONG, CIRCUITOUS LOW- 
VOLTAGE FEEDERS are elim- 
inated by the load-center system. 
This ends the basic cause of most 
low-voltage troubles, and limits 
costly IR-drop losses. Dim light- 
ing and sluggish power are avoid- 
ed. Each substation is matched 
to local load conditions within 
your plant, and delivers full- 
voltage power over short, direct 
feeders to motor controls, lighting 
panels, and the like. Wiring prob- 
lems are simplified. Naturally, 
this method also means great 


savings in cable copper. 


Ask for Bulletin GEA-3758A 


SAVES TIME 


In Plant Planning 


and Conversion 


LOAD-CENTER POWER DIS- 
TRIBUTION SYSTEMS enable 
your engineers to make maximum 
use of available standard appara- 
tus such as unit substations and 
metal-clad switchgear. They can 
be laid out by means of a simple 
“one-line’’ diagram, fitting ready- 
built equipment combinations to 
your specific needs. This method 
permits placing orders months 
earlier, and thereby gets plants 


into production sooner. 


If plant conversion alters power 
loads, substations can be quickly 
relocated. 


The savings of repetitive manufacture 
enable us to give you more for your 
money. Mass production results in 
higher-quality equipment that is pro- 
duced more quickly and at a lower and 
definitely predictable installed cost. 
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THE SUBSTATION 


the Basic Building Block 
Load-center Systems 


* Each block is a completely co-ordinated unit, as 
easy to specify as a standard machine tool. 


* Safely “at home’ anywhere in the plant because 
of the Pyranol transformer and metal-enclosed 
switchgear. 


* Offered in flexible combinations of incoming- 
line and secondary-circuit arrangements, from 200 
to 2000 kva. 


Metal-clad primary protection. Each high-voltage 
circuit is isolated in its separate, grounded, steel 
compartment. 


Vertical-lift breakers are easily removable for in- 
spection. For safety’s sake, you can’t elevate or 
lower breakers unless they are open. 


Drawout air circuit breakers for secondary circuits 
are individually metal-enclosed. Breakers are inter- 
changeable, avoiding delays during routine mainte- 
nance. Interrupting capacities are correct for the 
transformer ratings. 


' The PYRANOL* transformer section makes vaults 
unnecessary for indoor installation. No Pyranol 
transformer has ever burned or contributed to a fire. 


*Reg. U.S. Pat. Off. 


ECTRIC 


Pressure-tight tanks protect vital parts from dust, 
dirt, dampness. Little or no maintenance is re- 
quired. 

The heat-storage capacity of the core-and-coils 
and of the cooling liquid makes the Pyranol trans- 
former ideal for emergency overloads. 

As an integral part of a G-E unit substation, each 
transformer is electrically matched with its ac- 
companying primary and secondary switchgear. 
More information in Bulletin GEA-3592. General 
Electric Company, Schenectady, N. Y. 


Ask your local G-E representative 
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HENDY DIESELS FOR CENTRAL STATIONS 


Twenty-two valuable design and construction features, never before com- om 
bined in any single engine, have been incorporated in four-cycle Hendy 2 
Diesels—to lower your operating and maintenance costs, and prolong en- 
gine life. More than a half century of power plant experience is reflected in i 
Series 50 Hendy Diesel Engines ...which fully utilize the latest develop- 
ments in engineering and metallurgical practices. 3 

Here are typical features that make Hendy Diesels particularly suitable 
for central station service: 


GENERAL SPECIFICATIONS 


SERIES 50 
Bore —12'; Stroke—15” 
Speed— 35010600 RPM 
fated Power at 450 RPM— 
75 hp. per cyl. 
UNIT TYPE FUEL PUMP AND INJECTORS eliminate long, high-pressure * 
fuel lines and improve engine performance. — 


DUAL INTAKE AND EXHAUST VALVES are operated by a cross-head which ‘ 
eliminates side thrust from the rocker arms. a 


POSITIVE, AUTOMATIC LUBRICATION throughout engine. om 


DESIGN OF WELDED STEEL engine bed and cylinder block assures strength 
and rigidity... reduces weight. 


OIL-COOLED PISTONS lower piston temperatures, prolong ring and cylin- 


der life, reduce oil consumption. { 

JOSHUA HENDY Divisi 

Write for complete data on IVISION F 

JOSHUA HENDY IRON WORKS 


SUNNYVALE, CALIFORNIA 


BRANCH OFFICES: Boston. Buffalo. Chicago. Cincinnati. Cleveland. Detroit. New 
York Philadelphia - Pittsburgh - San Francisco. St Louis - Washington - Los Angeles 


TURBO-GENERATOR TURBINES 
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THE ALLPAX CO., INC. 
Mamaroneck, N. Y. 


Distributors Everywhere 


LLPA 


THE PACKING THAT “PACKS ALL” 
. . . use it once and 


... you'll use it always 


Here’s the universal packing that can be used 
for any fluid or on any apparatus. One size 
all—economically, efficiently—tightly— 


soft and powdery to 
thick, hard tube- 
plugging scales. Mo- 
tors are driven by air, 
steam, water or elec- 
tricity. 


THOMAS C. WILSON 


CLEANERS 
FOR TUBES 


Wilson Tube Cleaners are made for straight 
tubes of every size and radius that can be 
cleaned mechanically. Cutter heads are avail- 
able for every kind of scale or deposit from 


Inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 


is equal, total force acting o1 both 
shrouds must be of equal magnitude 
and balanced. Remaining portion o{ 
the impeller is unbalanced and si:ce ay 
opening must be provided for taking jy 
liquid, the impeller is subject ty sy. 
tion pressure. However, back postion 
impeller in the upper section is solid 
and subject to some reduced pivssure: 
say 25% discharge pressure. acting at 
point C. If the back wearing ring wer 
eliminated, unbalance or thrus! would 
be of greater magnitude. To balance 
the impeller completely, balancing port. 
are drilled, as in lower portion at J) 
These ports then subject area ( to ap 
proximately suction pressure and there. 
by balance the pressures acting on th: 
impeller. It can then be considered jy 
hydraulic balance. 

Cavitated area as well as blind holes 
can be built up by brazing. The diff. 
culty of such a job depends on impelle: 
material and degree of curvature, | 
suggest a slight preheating of the area 
surrounding the point to be brazed; if 
the material is cast iron, take extreme 
care in preheating. If the impeMer is 
steel, it may be advisable to weld the 
cavitated areas. The impeller, after be. 
ing repaired, should be cleaned and 
dynamically or statically balanced to 
insure proper rotational balance, thus 
preventing bearing difficulties and shaft. 
sleeve scoring. 


East Orange, N. J. R C McDovnai 


Trouble Is Caused 
By Erosion 


THE TWO WORN spots in BJM’s pump 
quite evidently result from erosion—not 
cavitation. This is a phenomenon within 
the water itself as a result of suction 
head on the pump being excessive in 
proportion to suction developed by the 
pump. In other words, the pump é 
starved for water, and under this con 
dition small bubbles of partial vacuum 
may form. In time, the striking of thes 
bubbles upon the surfaces of the pump 
parts results in serious cutting. 

I would expect cavitation to appes! 
on the impeller surfaces in contact wil! 
the motion of the main water stream 
Essentially the only water moving Pp" 
the two worn spots is the leakage neces 
sary to fill the space between impel! 
and casing to maintain a seal. 

Apparently the two eroded spots '* 
sult from the edges of the blind hole: 
hooking into the seal water and drag 
ging it around with the impeller. Wom 
condition of these holes does not nece* 
sarily indicate excessive short circult 
seal leakage. 

It is most unfortunate that BJM be 
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|| 
simply. 
. Try ALLPAX and you, too, will be enthusl- 
astic over its easy application and long wear. 
You don’t have to remove old packing to re- 
pack with ALLPAX. Square cross section makes 
Try it and you'll always use it. Full details 
on request. 
HY 
EZ ZY” 
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HERE’S HOW TO GET 
THIS NEW BUYING 
DATA 


If you are a buyer of Motors and Control, 
chances are you have already received this new 
data by mail. 

However, if you have not received your copy, 
write, wire or phone your nearest Westinghouse 

. district office (requests will be filled through 
district offices only—no mailings from Westing- 
house Headquarters at East Pittsburgh). 
Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 


Westin 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 


POWER © March, 1944 


* 
TO REDUCE SELECTION 
AND ORDERING TIME 


When you need motors and control, consult your 
new Westinghouse Buying Data. It will help 
you to select and purchase the proper equipment— 
in the time. 

Data, as presented, is striking in its newness. It’s 
easier to read, easier to understand, and easier to 
use than any offered previously by any manufacturer. 

To fit widely varying requirements, this radically 
new Buying Data is available in two forms: 

Motor and Control Loose-Leaf Book. This 
is for the use of large-scale purchasers and is “tai- 
lored” to meet the needs of the individual buyer. 
Pricing data is always kept up to date by the 
issuance of new price supplements. 

Bound books are suitable for use of the majority 
of motor and control buyers. They contain prices 
(correct at time of issue and satisfactory for estimat- 
ing ee “wong throughout the books’ life), dimensions, 
application data and descriptions. Books include: 

“Motor Buying Data” covering popular types 
and ratings of motors (up to 100 hp), Gear- 
motors and M.-G sets. 

“Control Buying Data” listing a wide variety of 
controllers and accessories for direct current, single- 
phase, squirrel-cage, wound rotor motors. 
J-90499 


house MOTORS AND CONTROL 
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INSULATION TESTERS 


Production of “Megger” Insulation Testers at our Phila- 
delphia factory has been accelerated and we have been able 
to reduce the time required to fill orders. At present we are 
building both “Meg” and “Super-Meg”’ types in ranges up 
to 100 and 1000 megohms with 500-volt hand-cranked 
generators. We continue to supply various other types and 
ratings of “Megger” instruments as formerly. 

a If you now have need for any type of “Megger” tester, let 

U.S. Pat. Off. us know and we will give you the latest delivery information. 
Ask also for Bulletin 1735-P. 


JAMES G. BIDDLE CO. 


1211-13 ARCH STREET + PHILADELPHIA 7, PA. 


158 (205a) 


been stuck with an impeller o! such 
quality that these two holes were neces. 
sary for running balance. They sigges 
the existence of some concealed sand. 
hole flaws somewhere about 18) deg 
away. He might try prospecting with q 
light hammer or a small drill in the 
suspected vicinity of concealed flaws, 
If they can be located and are not too 
greatly dispersed they could be chipped 
out and the space built up, permitting 
filling in both the eroded spots as wel] 
as the undesirable balancing holes, 

Failing in this, I would advise: (1) 
Turning the old impeller in as scrap 
and get a new one (without balancing 
holes). or (2) Build up eroded spots 
and holes, and then redrill the holes to 
restore balance. As long as the im. 
peller is used with the balancing holes 
present, BJM can expect to repeat these 
repairs from time to time. 

Repairs to the eroded areas can be 
made by brazing without preheat if 
normal precautions are observed. How. 
ever, just this word of warning. If the 
impeller is bronze, and BJM does pre. 
heat it, he should be careful in support. 
ing and not preheat it too much, or it 
might sag hopelessly out of shape from 
its own weight. I had that happen to 
me one time. 


Tecumseh, Kan. H M Naytor 


Engineers’ Books 


(Continued from page 122) 


uses plastics. These applications in- 
clude synthetic rubber in packings, con- 
veyor and transmission belts, and in- 
sulation on electric power wires and 
cables; other plastics are used for 
gears, pulleys and sheaves, bearings. 
insulators and many other purposes. 
Progress in plastic development and 
use has been so rapid since publication 
of this book one year ago that a second 
edition is now justified to bring the 
subject up to date. Added are 1# 
pages to cover the various synthetic 
rubbers, low-pressure —_Jaminating 
trends, developments and general prop 
erties and uses for molded plastic mate 
rials. Some minor changes in the firs 
edition bring the general data in line 
with today’s problems. Written {0 
users and potential users, this book 
gives basic information concerning pla* 
tics, their history, origin, raw materia 
sources; physical, chemical, mechanica! 
and electrical.properties and their lam’ 
nation; method of fabrication and e 
sential information on design. It * 
intensely practical and easily under 
stood by everyone interested in plasti< 
(Continued on page 160) 
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find it where 


you find this mark <> 


The war pro- 
duction experience of many 
manufacturers has stimulated 
a new appreciation of the 
importance of dimensional 
accuracy in steel castings. 
Here at Sivyer we have 


always put special emphasis 
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on it in molding and fin- 
ishing operations. That's why 
Sivyer customers have always 
been accustomed to a high de- 
gree of dimensional accuracy. 
It’s one of the many reasons 
why the Sivyer > is worth 
looking for. 


CASTING ZOMPAKY 
MILWAUKEE CHICA 
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Although specially treated for use in your a consumin 
equipment, it may still contain a sufficient amount of water hard- 
ness to cause boiler scale, priming, foaming, pitting or corrosion 
or caustic embrittlement. 

There's no about feed water conditioned by nature's 


own method discovered in the new TECHNICAL Water Con- 
ditioning System . . . a perfect balance of water's mineral content 
with correct, natural organic substances. 


Techni 


WATER CONDITIONING SYSTEM 


() TECHNICAL is a proven, natural system of individual formulas 


to fit each and every water type. It provides a special balance of 
water properties that definitely overcome scale, foaming, pitting, 
corrosion, priming, caustic embrittlement characteristic of boilers 
and condenser covering systems. 

For your own satisfaction, investigate the new TECHNICAL 
System . . . Nature’s own conditioning method developed under 
actual industrial operating conditions. Without obligation the 
coupon below will bring you the facts. 


WATER TREATMENT COMPANY OF AMERICA’ 


1159 Hodgkiss Street - 


[] Please send the new Technical System bulletin. 
(_) Haye a Water Treatment Company engineer call. 


Name____ __ Title 


Company_ 


Address__ 
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Arc Welding 


MAINTENANCE Arc WELDING (194°) Js. 
sued by The James F Lincoln Arc eld. 
ing Foundation. 233 pages, 6x) in, 
50 cents in U. S., 75 cents elsewh re, 


This is a practical man’s book. Each 
of its 15 chapters is written about main. 
tenance arc welding in a specific indys. 
try and by a responsible practica! engi. 
neer in that industry. Industries coy. 
ered include bakery, steel, cement, ce. 
ramic, chemical, coke-oven plant, -opper 
plant, oil refinery, farm machines, fiber 
and plastics, furniture, gravel, machine 
tools, saw mill, iron ore. 

Of specific interest to power enzineers 
are chapters on power-generating sta. 
tions and hydraulic-turbine mainte. 
nance, but the others contain much ma- 
terial that may be used in solving prae. 
tical welding problems encountered by 
power engineers in industry. 


BRIEF REVIEWS 


INpusTRIAL HEAT AND Power Constr. 
vation Manuat (1943). Published by 
Industrial Mineral Wool Institute, 44) 
Lexington Ave, New York 17, N. Y. 2 
pages, paper bound. Available on re- 
quest. This technical and _ practical 
booklet on heat insulation details calcu- 
lations for nine typical cases: boiler 
shell, heat-storage tank, boiler setting. 
drier, boiler drum, feedwater heater, 
duct, piping, flanged joint. Booklet 
shows how to figure heat and fuel 
losses, possible savings, time required 
for fuel savings to pay for insulation. 
Particularly useful is inserted “Heat 
Loss Estimate Sheet” with complete in- 
structions to facilitate insulation survey 
of user’s plant. 


Motor Buyine Data and Control 
Buyinc Data. Prepared by Westing- 
house Elec & Mfg Co, East Pittsburgh, 
Pa. Available without charge from dis 
trict offices only. Bound books contaid 
prices, dimensions, application data and 
descriptions. The former, 180 pages 
covers popular models and ratings 
motors, gearmotors and mg sets. The 
latter, 276 pages, loose-leaf form, 
controls and accessories for motors 
contains product listings, plus inform 
tion on special features required {0 
specific industries, 


FeepeR ReEcuLator STA. 
arps (Publication 43-86, Oct, 
Published by Natl Elec Mfgrs Ass 
155 E 44th St, New York City. ? 
pages, 8x10% in., 75¢. For the fir 
time all the of a nations 
character having to do with feeder volt 
age regulators and step type voltat 
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QUALITY PRODUCTS 
SINCE 1908 


Patent Applied For 


These two illustrations of R-S Butterfly Valves exemplify the wide 
pressure range (15 to 900 psi) handled by this type valve as well 
as the simplicity of design. 

When completely assembled, the heavy duty power operated 
valve, No. 610, will be equipped with a dual stuffing box, hand 
wheel declutching unit, hand jack and mercury switch. Shaft 
supported on ball or sleeve bearings enclosed in grease packed 
journals—pressure lubrication. 

The manually operated three-way valve, No. 611, is utilized for 
quick interchange and mixing service. It is adapted to power 
operation as well as high pressures and elevated temperatures. 

This visual presentation of R-S Engineering speaks for itself. 
If you are interested in simplified control and shut-off of volume 
and pressure, write for the complete story contained in the new 
R-5§ Catalog No. 14-B. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4536 Germantown Ave. «+ Philadelphia 44, Pa. 


regulators are contained in one volume. 
Some of the subjects are: temperature 
rise, effect of altitude, ratings, insula. 
tion, temperature, tests, performance 
specifications, bushing characteristics, 
guides for loading, efficiencies and 
losses, accessories, terminal ma*kings, 
and a section on definitions of terns, 


METALLIZING HANDBOOK. Publis)ed by 
Metallizing Engrg Co, Inc, 38-\4 230th 
St, Long Island City 1, N. Y. 80 pages, 
profusely illustrated with photos and 
diagrams. $1.00. For present and po. 
tential users of the metallizing process, 
Covers every phase from surface prepa. 
ration to spraying techniques and the 
finishing of sprayed metal coatings, 


CaTaLoc or TecHnicat Books. Issued 
by The Chemical Pub Co, Inc, 26 Court 
St, Brooklyn 2, N. Y. Available on re. 
quest. Lists the latest books on chem. 
istry, technology, physics, general sci- 
ence, mathematics, engineering, radio. 
aviation, foods, gardening, medicine, 
metals, technical dictionaries. Gives 
date of publication, concise description 
of each book and. full table of contents. 


Licutinc Hanpsook. I[ssued by West. 
inghouse Elec & Mfg Co, lamp dir, 
Bloomfield, N. J. 175 pages, case-bound 
with leatherette cover, $1.00. For light- 
ing engineers, designers, architects and 
builders. Prepared by the company’s 
illuminating engrg dept. A series of 
charts coordinate room index, fixture ef- 
ficiency and coefficient of utilization 
curves, and provide a new and graphic 
method of determining desired illuni- 
nation for various applications. Charts 
cover industrial and commercial fluores 
cent and incandescent lighting; give 2 
means of calculating quickly number 
and size of lamps needed with practi: 
cally every type of fixture. Part | 
contains Lighting Terms and Measure- 
ments, Recommended Levels of Illumi- 
nation, Interior Lighting Design Caleu- 
lations, Interior Wiring for Lighting: 
Part II, specific lighting applications, 
covers store, office, school, public build: 
ings, industrial, architectural, aviation 
and street and highway lighting. 


Source Data on Municipat Wats 
TREATMENT Prants 1n THE U. S. 5 
M C Schwartz, PhD, Asst Professor, 
Chemical Engrg, Research Associate is 
Water Technology, Louisiana. Engrt 
Experiment Station Bulletin Series, No 
5. Published by Louisiana State Univer 
sity Press, Baton Rouge, La. 52 pages 
50¢. Bibliography of municipal wate! 
treatment plants tabulated according " 
cities. The information is an outgrow! 
of data collected by the writer’s studen's 
who have been regularly assigned t 
port work on such plants. 
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| Some of the Nation’s toughest | 
im Piping Problems have been solved 
by the Kellogg Scientific Method — 


E most complicated design prob- process and marine engineers when | 
lems of high temperature piping designing complicated piping sys- 
systems for central stations, process tems should consult Kellogg. For 
and marine power plants have been _ this scientific method secures exact 
solved by apparatus perfected and__ results, saves time and often sub- 
used by The M. W. Kellogg Company. stantially reduces the quantity of 
Consulting engineers, power, vital piping material required. 


“Masterfiex’’ Prefabricated Piping Systems “Masterweld”’ pressure vessels 
for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic and 
5 Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, 
Desulphurization. Thermal and Catalytic Polymerization Units - JUIK Processes 
for Lubricating Oil Plants. Plastic Refractories ° Radial Brick Chimneys. 


THE M. W. KELLOGG COMPANY - JERSEY CITY, NEW JERSEY - 225 BROADWAY, NEW YORK 7, N.Y. 
Representatives: LOS ANGELES: 609 SOUTH GRAND - TULSA: PHILTOWER BUILDING 
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BELMONT 


BELMONT 9... For all hydraulic 
services from low pressures to ex- 
tremely heavy duty, hot and cold water. 


BELMONT 319... For hot and 


cold water rods and plungers. 


Belmont 319 Hollow Center Packing and Belmont 9 Special Hydrau- 
lic Packing will properly seal stuffing boxes of heavy hydraulic units 
such as presses, accumulators, draw-benches, squeezers and pres- 
sure pumps. 

The hollow center of Belmont 319 Packing, provides a point of 
least resistance for expansion and extraction. Hence, the packing 
will ‘breathe’ toward the “hole’’ as varying conditions of service 
within the stuffing box are exerted upon it. 

Belmont 9 combines two distinctive materials made into one in- 
tegral packing. The channel not only acts as a wiper, but as a pro- 
tection to the inner body of flax ... these two packings used in 
alternate rings make an ideal combination set. 


Authorized Belmont distributors are located in every large indus- 
trial center to make recommendations on your requirements, or if 
you desire, a request on your company letterhead will bring a copy 
of the Belmont Catalog displaying the complete Belmont Packing 
Line in detail. 


‘HE BELMONT PACKING & RUBBER COMPANY 
BUTLER AND SEPVIVA STREETS ¢ PHILADELPHIA 37, PA. 
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Power Transformers 
(Continued from page 102) 


have higher hot-spot temperature 
gradients and shorter thermal-tim: con. 
stants than those used to determine the 
curves, Fig. 1. The chart, Fig. 2. is for 
such transformers, having a 30-C copper 
hot-spot gradient at full load, a 35-¢ 
oil rise, a ratio of copper to iron loss 
of 2 to 1 at full load and a 2-hr thermal. 
time constant. 

Checking the previous load cvcle on 
the chart, Fig. 2, a 30-C oil rise on the 
100% load curve corresponds to a time 
of 3.3 hr, point A, at which the copper 
hot-spot rise is 60 C. Two hour opera- 
tion at 100% load goes to time 5.3 on 
the load curve, point B. From B follow 
parallel to the 30-C oil-rise curve to the 
140% load curve, point C, which cor. 
responds to time 1.8 hr. Follow the 
140% load curve for 1 hr to the right 
to point D. Here the oil rise is 43 C and 
the copper hot-spot reaches 95 C. Now 
follow to the right, parallel to the 40-C 
oil-rise curve, to the 80% load curve, 
point E, which corresponds to time 4 hr. 
One hour to the left along the 80% 
load curve arrives at point F, time 5 hr. 
At the end of the load cycle, copper 
rise will be 59 C and oil rise 38 C. 

Load time and copper temperatures 
for this load cycle are tabulated in 
Table III. During the 140% load the 
final time was 2.8 hr and the copper 


hot-spot temperature 105 C. As these 


values are within the limit of 8 hr and 
105 C, it is safe to operate the trans- 
former on this load cycle. Any increase 
in ambient temperature above 10 C 
causes the transformer’s temperature to 
approach unsafe values. 


DON’T BE AN ACCIDENTEE! 


THIS GuY A OUTSIDE 
BOSS? WE / 


DON'T WANT HIM 
HANGIN’ AROUND 
IN HERE! 


NATIONAL SAFETY COUNCIL 
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MONO-BLOCK 


A One-block Insulation, Effective 
Over the Full Temperature-Range 


up To 170 


Made from black rockwool, B-H Mono-block is high-temperature-resist- 
ant (up to 1700° F.) and has exceptionally low thermal conductivity. 
You'll find it lighter, and more efficient, too, because its long, straight 
fibres are interwoven in layers by an exclusive, patented process. In each 
block, millions of tiny air-cells hold back the heat, preventing its escape. 
Because it is a one-block insulation, Mono-block delivers substantial 
savings in installation costs, too. Send for sample and new bulletin. 


Baldwin-Hill Co., 575 Klagg Ave., Trenton 2, New Jersey. 
Plants in Trenton, New Jersey; Kalamazoo, Michigan; and 
Huntington, Indiana. 


aldwin-Hill 


COM PAN Y 


HEAT & COLD INSULATIONS 
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New Equipment 


(Continued from page 126) 


stacks. Model A Agitair hot-water gep. 
erator has 400- to 1000-sq ft of radiat. 
ing surface; larger capacities are ayail. 
able. Air Devices, Inc, 17 E 42nd St, 
New York 17, N. Y. 


Welding Electrode 


FLEETWELD 37 is a general purpose are. 
welding electrode for welding mild 
steel in all positions, with either ac or 
dc. An advantageous feature is that 
there is no slag interference when weld. 
ing vertical down. Ability of electrode 
to withstand higher currents makes pos- 
sible higher welding speeds than nor- 


mal. The fact that with proper currents 
it will neither stick to work nor bum 
through makes it especially desirable 
for light-gage welding. Electrode is 
available in and sizes, in 
14-in. lengths. Lincoln Electric Co, 
Cleveland, Ohio. 


«<-Flectron /evel centrol 


Electron 
tube 


Low-level_| 
Power | electrode 
lines 


High-level electrode 


7o motor or 
other actuating 
olevices 


Level Control 


UTILIZING ELECTRONIC PRINCIPLES, level 
control maintains, or keeps within de 
sired limits, level of any liquid or elee 
trically conducting solid within an op 
or closed tank, bin, hopper or other col 
tainer. It indicates the level by signals 
or may be installed to operate solenoid 
or motor-driven valves, pumps, lights 
bells or other electrical devices. It bas 
no moving parts and has no chemical 


| 


POWER March, 


A 
aa: 
An 
| 
Tank 
PO\ 
= 


3 


Itage surges which accompany switch- 
starting and stoppihg of 
motors impose high dielectric stresses on 
the coil insulation, and can cause harmful 
short circuits. Yet this is an unavoidable 
condition of service for many motors. 

The grinder shown here, for example, 
starts and stops every time a finished 
part is removed and a new part inserted. 
But the two Tri-Clad motors that drive 
it have been built to withstand safely 
the voltage surges ordinarily encountered 


of External grinder, equipped with two Tri-Clad motors, installed in 
“stymie” shorts was prove 


the milk-machinery manufacturing plant of the Rite-Way Products 
General Electric test described below. company, Chicago, Ill. 


New high-potential, electronic surge-tester 


verifies strength of TR! CLADmotor windings 


This electronic test of insulation makes a “cardiogram” of 

every Tri-Clad motor winding, ferreting out weaknesses 

that might lead to shorts caused by voltage surges in service. 
tite. ee geet” ae It tests each turn, coil, and phase group of the windings for 

' age adequate insulation strength to withstand the “steep front” 
high-voltage surges of actual service. First developed and 
applied by G.E., it’s one of the production tests which all 
Tri-Clad motors must pass as they come off our production 
lines. ~ General Electric Company, Schenectady, N. Y. 


Each week 192,000 G-E employees purchase more than a million dollars’ werth of War Bonds. 
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No. 3 Reason for 


~ EXTRA STURDY CONSTRUCTION 


Buell’s High Efficiency, Low Maintenance, Long Life 


To stand up under the severest condi- 
tions of continuous usage, cyclone bodies 
and cones in Buell Dust Recovery Sys- 
tems are fabricated of extra-thick steel, 
completely seal-welded inside and out 
and ground flush to form a smooth, ho- 
mogeneous surface. Hoppers are braced 
and stiffened with 3” channels to resist 
vibration. 

This extra-sturdy type of construction 
is possible only with large-diameter cy- 
clones and is one of the plus values that 
have made Buell Dust Recovery Systems 
famous throughout industry for long life 
and low maintenance. Due to their sturdy 


construction Buell installations have been 
in service three, four, five or more years 
without the replacement of a part. 

How the patented “shave-off” of the 
van Tongeren cyclone (found only in 
Buell Dust Recovery Systems) makes it 
possible to use large diameters and, at 
the same time, obtain high collection 
efficiencies is fully described in a 28- 
page book: “The van Tongeren System 
of Industrial Dust Recovery.” To secure 
acopy, simply write us for Bulletin G-842. 
BUELL ENGINEERING COMPANY, INC. 

10 Cedar Street, New York 5, N. Y. 

Sales Representatives in Principal Cities 


SHAVE-OFF HIGH COLLECTION 
LARGE DIAMETERS EFFICIENCY GREATER RECOVERY 
EXTRA-THICK METAL LESS FAN BLADE WEAR LOW MAINTENANCE 
LARGE OUTLETS LOW DRAFT LOSS LOW OPERATING 
IMMER WELDS LOW POWER COST 
GROUND SMOOTH CONSUMPTION LONG LIFE 
CORRECTLY DESIGNED WIGH TEMPERATURE 
sav HOPPERS RESISTANCE NO CLOGGING 
SPLIT-DUCT UNLIMITED CAPACITY 
' MANIFOLDS NO MOVING PARTS a 
FREE OUST FLOW 
DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 
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other effect on liquids or solid. being 
controlled. Control may be insta!led jp 
evaporators, freezers, boilers or other 
containers involving extreme tenpera. 
tures. Various combinations of single. 
and double-electrode installations ay, 
available. Trimount Instrument Co, 37 
W Van Buren St, Chicago 5. Ill. 


Rotary Pumps 


STREAMLINED UNIT base saves space and 
has added utility. Fabricated base, made 
of welded-steel plate, permits free ae. 
cess to pump for lubrication and other 
service operations. Pump has a capacity 
of 100 gpm at 100 psi and is powered 
by a 15 hp gearhead motor, having a 
speed of 440 rpm on pump shaft. Unit 
handles oils on landing boats and jp. 
dustrial applications are being con. 
sidered. Blackmer Pump Co, Grand 
Rapids 9, Mich. 


Plywood Tubing 


PLYTUBE IS A PLYWOOD TUBING fabri 
cated from thin veneers and a thermo 
setting synthetic resin. According ' 
manufacturer, Plytube floats; it has‘ 
specific gravity of considerably les 
than 1.0. It is also claimed that Plytube 
will carry a much heavier load tha! 
steel tubing. Most of its application 
have been in round tubing, althoug! 
it is possible to manufacture straigi! 
and tapered Plytube whose cross-s 
tions are of other shapes. Because ” 
its plastic-bonding agent, tubing is ¥* 
terproof, flameproof, splinterproof 4 
rotproof. It has low electrical condi 
tivity and is dimensionally stable 
der extreme temperature rangés. whic! 
do not affect the thermosetting adhes!' 


By coating Plytube, it has been ¢” 
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Fire and explosion hazards resulting from momentary interruption newman ee 
and uncontrolled restoration, or caused by the escape of large vol- _ GROVE PRESSURE CONTROL 
, SYSTEMS AND EQUIPMENT 
umes of combustible gas due to line fractures or leakage can be elimi- INCLUDE: 


nated through the use of Grove Automatic Stop Valves. Employed on | % AIR. GAS AND STEAM PRESSURE REDUC- 
lines carrying fuel to boilers, ovens, furnaces, on air, acetylene and perenne 


hii | & REMOTE CONTROL SHUT-OFF VALVES 

mo “Y9en supply lines to prevent loss of required system pressure, Grove | * AUTOMATIC REDUCING AND STOP 

Valves are designed to automatically stop the flow. operating on rate 

| FLEXIBLE TUBE TYPE VALVES 

jes § flow, differential pressure or on static line pressure. For full details | & COMPLETE PRESSURE CONTROL SYSTEMS | 
write today for Bulletin 515. 
tion 

f and 
SYSTEMS & EQUIPRERT 
e ul 
whic! 
esive G RO V E REGULATOR COM P AWN Y 
n ell 6547 GREEN STREET, OAKLAND (8), CALIFORNIA 


BRANCH OFFICES: $644 NAVIGATION BLVD., HOUSTON (11). TEXAS: 30 ROCKEFELLER PLAZA, NEW YORK CITY (20). N. Y. 
OWER © March, 1944 
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30 horsepower 
Cyclotherm widely used by 
U.S. Government 


Cyclotherm is a self-contained, fully 
automatic steam generator for proc- 
essing, power or heating that marks 
a new high in Dollar Efficiency. 


Exclusive principles of combustion 
and operation assure high efficiency 
at low operating costs to owners of 
Cyclotherms. It is a steam generator 
built to make each unit of fuel pro- 
duce more steam, to save hours of 
attendance, to deliver highly efficient, 
trouble-free service for years. Hun- 
dreds of them have proved their econ- 
omy and dependability under the 
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DOLLAR EFFICIENCY— 
done per dollar spent— measures 
the value of a steam generator : 


most difficult wartime operating con- 
ditions. 


YCLOTHERM 


STEAM GENERATOR 


Cyclotherms are manufactured in 


units from 10 to 300 horsepower up. 
They are oil or gas fired. Some units 
are available now and deliveries are 
being made as rapidly as the press of 
Government orders permits. If you 
are planning replacements, our engi- 
neers will be glad to consult with you 
on any problem you may have. Write 
or call for additional information or 
any business or technical data you 
may wish. 


AMES IRON WORKS. 
OSWEGO..NEW YORK... BOX 102 


_ series, has a self-aimed, fixed-discharge 


ployed to carry chemicals, as w.|| ag 
for gasoline and oil containers an cop. 
duit. Plytube manufactured at present 
time with 14- to 18-in. inside diameters, 


in .05- to .50-in. wall thickness, ang 
in any reasonable length. These |imits 
are temporary, however, and wil! prob. 
ably be increased. Plymold Cor). Lay. 
rence, Mass. 

Iron Valves. 

Ain FURNACE MALLEABLE-IRON \ \Lygs, 


for 150 psi at 450 F, are claimed | haye 
toughness and fracture-resisting prop. 
erties that nearly equal steel valves and 
provide effective protection against 
costly valve breakage and service inter. 
ruptions. Company also states that 
valves have greater corrosion resistance 
than carbon steel and cast iron. Jenkins 
Bros, 80 White St, New York 13. N.Y. 


moots 


Fire Extinguisher 


CARBON-DIOXIDE FIRE EXTINGUISHER Ie 
quires only one hand to operate. Ran- 
dolph “4,” latest in company’s 4-lb CO, 


horn and a_ thumb-operated trigger 
valve that releases a penetrating })lanket 
of carbon dioxide. This design. accord- 
ing to maker, makes it one of the 
fastest-firing extinguishers manufac: 
tured. Randolph Laboratories, Inc, § 
E Kinzie St, Chicago, Ill. 


Safety Tools 


NON-SPARKING SAFETY TOOLS redesigned 
for strength. Tool design is such that 
points where weakness might normally 
appear, strength values are increased. 
Tools, made of copper-base alloy, at 
ideal wherever explosive fumes. 
and dust are present. Ampco Metal 
Inc, Milwaukee, Wis. 
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New Catalogs, Booklets and Bulletins to 
Bring Your Equipment Library up to Date 


or Your Convenience 


Two business - reply cards are 
printed here as a part of this in- 
sert. On each is room for you to 
request four pieces of literature. 


ow to Order 


|. If you are requesting four pieces 
or less, please use “— the bottom 
card. Likewise, for four to eight 
pieces, use both attached cards. 


AIR CONDITIONING, HEATING, 
REFRIGERATION AND VENTILATING 


VACUUM-COOLING EQUIPMENT — 
Elliott Co, Jeannette, Pa. 8-page bul- 
lettin No. G8 gives advantages and a) 
ossibilities of cooling y 
hart shows relationship be- 
tween temperature pressure and water- 
vapor volume within normal-temperature 
range for vacuum cooling. Five essential 
a vacuum-cooling unit are de- 


UNIT HEATERS—Electric Air Heater 

Co, 655 S Byrkit St, Mishawaka, Ind. 
Bulletin describes construction, operation 
and application of two new models of 
Electromode industrial unit heaters. Speci- 
fications, drawings and other data are 
also outlined. 


3 FILTERS—Dollinger Corp, Rochester, 
N. Y. 44-page catalog No. 209 covers 
company’s industrial and _ ventilation 
fiters. Ventilating section tells how to 
It covers 

panels. Wire 
Klad and fiber-frame filters, window 
ventilators. Industrial section describes 
how to cut your operating costs and con- 
tains data on radial-fin ——— in 
od and pipeline filters and spec 
esigns. 


BOILERS AND AUXILIARIES 


4 BOILER-WATER COLUMNS — Re- 
liance Gauge Column Co, 6902 Carnegie 
Ave, Cleveland 3, Ohio. 12-page catalog 
No. 415 describes boiler-water columns 
with and without alarms, for pressures 
above 250 psi. Boolet also contains water- 
gage equipment. 


5 REFRACTORIES—M D Valentine & 
Bro Co, Woodbridge, N. J. 12-page 
catalog contains data on Valentine re- 
fractories for boiler settings, oil stills, 
heat-treating furnaces, incinerators, air- 


cooled furnaces, suspended arches and 
special furnaces, 


f FIRE-CLAY BRICKS — McLeod & 
a Henry Co, Troy, N. Y. 4-page bulletin 
introduces three new fire-clay brick prod- 
ed Hyex, Super-Hyex and Superam. 
abulation gives available brick sizes. 


REFRACTORY COATINGS — Armor 
4 Clad Co, 39 Hyatt Ave, Newark 5, 
page leaflet discusses Armor- 
ad monolithic coatings for protection to 
~4 new and old furnace walls. Pamphlet 
ists causes of refractory-wall failures. 


CONTROLS, ELECTRIC 


Co, Schenectady, N. ¥. 12- 
tin No. GEA-4126 explains 
al principles and operation of 

: tubes. Publication describes 
Ton-tube construction and lists eight 
ons of industrial tubes. Advantages 
‘ “ectronic control are also included. 
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— for each piece you order. 
This will assure your receiving 
copies of literature promptly b 
reducing amount of clerical wo 

in handling your request. 


3. When you have filled out one 
space for each catalog or bulletin 
oe want, detach along the scored 
ines and drop the cards in the 
mail. No postage is required. 


Example 


| Your Compeny Name 


Nome Sohn Smifh 


{ POWER, 330 West 42nd S., New York 


Write in circle number of item 
deseribing one cateleg wanted —> 


“SUE 


Please fill out each section of the coupon completely, for each 
bulletin you wish. Coupons not completely filled out will not be 
handled. These cards void after June 1, 1944. 


| Write in circle number of item 
| describing one catolog wonted 


| Your Compory Nome 


POWER, 330 West 42nd St., New York 


6/44 


Write in circle number of item 
describing one catalog wanted —> 


Your Company Nome..... 


Address 


POWER, 330 West 42nd St., New York 


Write in circle number of item 
describing one catolog wanted -> 


| 
| 
| 


| POWER, 330 West 42nd St., New York 


6/44 


Write in circle number of item 
describing gne catalog wanted 


Your Company 


POWER, 330 West 42nd St., New York 


Write in circle number of item 


POWER, 330 West 42nd St., New. York 


Write in circle number of item 
describing one catalog wanted —> 


Your Compony Nome... 


POWER, 330 West 42nd St., New York 


Write in circle number of item 
describing one catclog wanted 


Your Compony Name... 


POWER, 330 West 42nd S?., New York 


Write in circle number of item 
describing one catalog wanted —> 


Your Compony Name.... 


Address ........... 


Your Nome . 


POWER, 330 West 42nd St 


| r 
st Your Title 
at | 
0; 
rge 
ket 
fac: | 
6/44 
ned 
t at | 
sed. 
6/44 New York 6/44 


9 AUTOMATIC CONTROLS — Synchro- 
Start Products, Inc, 221 E Cullerton 
St, Chicago, Ill. 36-page booklet dis- 
cusses automatic controls for starting and 
stopping a power unit. Booklet shows a 
few of the many applications for which 
internal-combustion engines can and are 
being used to advantage. 


10 POTENTIOTROLS — Wheelco In- 
struments Co, Harrison and Peoria 
Sts, Chicago 7, Ill. 8-page bulletin No. 
A2-3 describes potentiometer method of 
heat measurement and explains electronic 
principle employed in company’s instru- 
ments to gain instant control. 


CONTROLS, MECHANICAL 


1 REGULATORS — Victor Equipment 

Co, 844 Folsom St, San Francisco, 
Calif. 8-page bulletin covers Gas-O-Dome 
regulator line. Chart for selection of 
regulator is included. 


12 FEEDWATER REGULATOR— 

Northern Equipment Co, 1945 Grove 
Dr, Erie, Pa. 4-page folder No. 435 sum- 
marizes performance record of Copes 
Flowmatic, steam-flow water-level feed- 
water regulator. 


13 DRAFT CONTROL—Preferred Util- 
ities Co, 1860 Broadway, New York 
23, N. Y. 16-page bulletin No. 800A 
shows how it is possible to save 10 to 
30% in fuel consumption of natural-draft 
boilers by installation of Draft-A-Justor. 


1 4 REGULATORS —Grove Regulator 

Co, 6529 Green St, Oakland 8, Calif. 
16-page bulletin No. 123A features Powre- 
actor dome regulator for controlling air, 
gas and liquids at high pressures. 


1 5 REGULATORS — Grove Regulator 

Co, 6529 Green St, Oakland 8, Calif. 
Bulletin No. 125-A describes Grove Series 
15 regulators for applications requiring 
accurate, small-capacity regulation at high 
pressures in various control combina- 


tions. 
16 MECURIAL THERMOSTATS—Ben- 

der Scientific Glass, Inc, 2529 N 
Carlisle St, Philadelphia 32, Pa. Bulletin 
No. 344 gives specifications of Benderstat 
temperature controls. 


17 TEMPERATURE CONTROL — Car- 

rier Corp, Syracuse, N. Y. 8-page 
brochure gives specific problems and solu- 
tions of temperature and humidity control 
in eight industries. 


ELECTRICAL EQUIPMENT 


18 SYNCHRONOUS MOTORS — Gen- 

eral Electric Co, Schenectady, N. Y. 
4-page bulletin No. GEA-4139 describes 
application and construction of low-speed 
synchronous motors. Booklet discusses 
synchronization, field removal and motor 
protection afforded by GE synchronous 
motor control. 
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19 SWITCHGEAR—Square D Co, 606) 
Rivard St, Detroit 11, Mich. 28-pag, 
bulletin No. 3100 Cescribes SWitches 

panelboards, switchboards, regulators anq 

special equipment for protection and con. 
trol of generators, power- and lighting. 


distribution systems, etc. 

20 MERCURY-ARC RECTIFIERS— 
General Electric Co, Schenectag, 

N. Y. 36-page bulletin No. GEA-374; 

gives design, mechanical construction, Op- 

eration and successive steps involved }; 

manufacture and assembly of GE ignitroy 


mercury-arce rectifiers. 
21 LOAD-CENTER UNIT 

TIONS—Allis-Chalmers Mfg 
Milwaukee 1, Wis. 16-page bulletin Ny 
B6285, entitled Packaging Pays Off, &. 
scribes standardized load-center unit gyb. 
stations of 100- to 2000-kKva capacit, 
Unique feature of booklet is a simple 
nomogram for selecting correct air-cireyit 
breaker for any application of a standard. 
ized load-center unit substation. 


22 FLUORESCENT LAMP--Sylvania 
Electric Products, Inc, Ipswich, 
Mass. 4-page leaflet discusses new P.7 
fluorescent extension-cord lamp for clog 
work and inspection in confined working 


areas. 
23 POWER-FACTOR CORRECTION 

CHART—George S May Busines 
Foundation, 111 S Dearborn St, Chicago 
3, Ill. 8-page booklet No. 146, entitled 
Preventing and Correcting Low Power 
Factor, introduces a new, automatic é- 
vice, the Power-Factor Correction Chart. 
Pamphlet also covers history of electric. 
power development. 


24 AIR-CIRCUIT BREAKER —I-T-5 
Circuit Breaker Co, 19th and Han. 
ilton St, Philadelphia 30, Pa. 36-page 
catalog No. 1002 includes sections cover- 
ing selection and construction of con- 
pears low-voltage air-circuit breakers 
ection on protective devices describes 
tripping mechanisms. 


95 GENERATORS AND EXCITERS 
General Electric Co, Schenectady, 
N. Y. 4-page bulletin No. GEA-1601D 
describes direct-current generators which 
may also be used as exciters. Photo- 
graphs help explain construction of each 


model. 
26 DISTRIBUTION TRANSFORMERS 
—General Electric Co, Schenectady, 
N. Y. 12-page bulletin No. GEA-3714B 
describes dry-type transformers for 601- 
to 15,000-v circuits. Standard GE dr- 
in smalier ratings 
also 


27 BALANCING EQUIPMENT—Vibro 

a Inc, 6 E 39th St, New York 
16, N. Y¥. 4-page bulletin No. 12-V de 
scribes improved Davey portable-balane- 
ing equipment for steam turbines, elec: 
tric motors, hydro generators, fans and 
blowers, motor generators, gears and 
coupl _machine parts. 


HEAT EXCHANGERS 


28 HEAT EXCHANGERS — Brow 
Fintube Co, Elyria, Ohio. — 6-pagt 
bulletin No. 432 discusses improved BFT- 
sectional-hairpin heat exchangers. It de 
scribes non-removable rear-end assembl! 
in new exchangers, which is said to per 
mit easy and quick entrance into & 
changer for inspection, cleaning, ete. 


MAINTENANCE 
AND SAFETY EQUIPMENT 


29 TOOLS—Robert H Clark Co, 3 
Sunset Blvd, Los Angeles 26, Calt 
8-page folder gives descriptions of net 
Clark counterbore and spotfacer, 
adjustable hole cutter, 2-blade adjusta® 
surface facer, 2-blade adjustable fiycut™ 
adjustable gasket cutter and thread to 


grinding fixture. 
30 SAFETY GOGGLES-—American OF 
tical Co, Southbridge, Mass. 
page booklet, entitled Right on the *? 
explains methods of adjusting non? 
scription industrial safety goggles. 


(Continued on page 172) 
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FEEL LIKE CRYING ABOUT THE COAL 
SHORTAGE? MAYBE YOU NEED 
TAYLOR EXHAUST STEAM CONTROL! 


VERY time you let too much exhaust steam go to induce 
the roof, you’re wasting coal. And that alone is a Cowrnouen 
good reason why you should investigate Taylor Ex- 
haust Steam Control. 

Exnaust To Roor 
But if you don’t let it go as soon as there is an excess, VALVE 
you also waste coal. 
Why? Because the steam rate of engines and turbines 
goes up with increasing back pressure. 
Putting off the evil moment simply means that there 
will be more steam to blow at the higher pressure. 


A Taylor Exhaust Steam Control system opens the 
telief valve as soon as the pressure has increased a 
fraction of a pound above the desired pressure. It 
doesn’t go out for a smoke. 


The same controller closes the relief valve and opens 
the make-up valve when the pressure tends to fall. 


Ain Suppiy 


HEADER 


Exhaust Steam Control is only one of many ways you 
can profitably apply Taylor Accuracy to your plant! 
Ask your Taylor Field Engineer. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 
Instruments for indicating, recording, and controlling 
lemperature, pressure, humidity, flow and liquid level. 


ry 


ExHaus T 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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New Bulletins 
(Continued from page 170B) 


Turn 

With 
Confidence 
To 

R/M PACKINGS 


31 PURIFIERS—Honan Crane orp, 
608 Wabash Ave, Lebanon, Ind. 24- 
page catalog covers applications, ad- 
vantages, specifications, etc, on Honan 
Crane continuous-oil purifier, fuel-oil purj- 
fier, automatic clarifier, mobile insulat- 
ing-oil purifier, threadgrinding coolant 
purifier and other equipment. 


3 VACUUM-CLEANING SYSTEMS~— 

Allen Billmyre Co, 431 Fayette Ave, 
Mamaroneck, N. Y. 8-page bulletin No, 
D4 outlines benefits of Exidust centra] 
vacuum-cleaning systems for industria} 
plants and buildings. 


33 FIRE EXTINGUISHERS—C-0- iy 

Fire Equipment Co, Newark 1, z 
Pocket-size booklet, entitled 
Instructions for "Carbon- Dioxide Ex- 
tinguishers, is illustrated with drawings 
of equipment required for recharging and 
procedure to be followed in recharging 
both system cylinders and portable ex- 
tinguishers. 


34 ELECTRIC TOOLS—Skilsaw, Ine, 
5033 Elston Ave, Chicago 30, Ill. 
Catalog gives suggestions on care and 
operation of portable electric tools. Man- 
ual discusses Skilsaw portable electric- 
tool line. 


35 LUBRICATION—Calumet Refining 

Co, 4323 S Western Blvd, Chicago 9, 
Ill. 24-page booklet, entitled 25 Years 
With One Ideal, traces lubrication history 
Pamphlet explains Calumet’s progress in 
oil refinement. 


3 TOOLS—Kennametal Ine, 368 Lloyd 
Ave, Latrobe, Pa. Catalog No. 43C 
. anks. Catalog discusses origin and char- 
ike many of us for the past year or two, acteristics of Kennametal, how to select 
proper grade, how to specify and order 
tools and blanks, information on chip 
breakers, instructions on brazing blanks 
to tools’ shanks, proper grinding methods 
and milling of steel with carbide-tipped 
cutters of simple design. 


| 


R/M packings have had to take it. Steam lines, 


oil lines, fuel lines, and air lines have been 
MAINTENANCE MATERIALS 


37 VARNISH—John C Dolph Co, 168 
Emmett St, Newark, N. J. Pamphlet 
contains specifications of Synthite PG-i 
clear baking varnish. Booklet also gives 
method of insulating electrical units and 
vacuum impregnation. 


38 PROTECTIVE COATING—Geo R 

Mowat Co, 24 W 40th St, New York 
18, N. Y. Leaflet describes Griffin's Hy- 
temp for heat-treating operations. Coating 
is claimed to retard deterioration of re- 
fractories and other equipment subjected 
to extreme temperatures. 


39 METAL COATINGS — Metallizin: 
Engrg Co, 38-14 30th St, Long Island 
City, N. Y. Catalog No. 42B describes 
Metco metallizing guns, wires, surface 
preparing tools and other accessories. 1! 
addition, it tells how sprayed metal coat- 
ings are saving critical materials and 
manpower in production and maintenaticer 
of parts and equipment. 


40 PACKINGS—Greene, Tweed & © 
a Blvd at 238th St, New York 
66, Y. 4-page bulletin tabulates fluid 
henaled in process work and general plat! 
services and lists correct packing for eat! 
liquid, gas and vapor. Additional tabult- 
tion describes form and construction 
each packing and lists equipment f0 
which each one is suited. Tables on siz* 
and weights are included. 


carrying terrific pressures. Through it all, 

R/M packings have shown a performance- 
record that has more than repaid for many 
hours of laboratory work. Yes, when the war is 


over and we can again supply the normal 


demand, you can turn to R/M packings 


with greater confidence than ever. 


41 RU Manhatta! 
Rubber Mfg Div, N. J. 140- 
page catalog describes mechanical rubber 


products and other items manufactured 
INDUSTRIAL SALES DIVISION by Manhattan, many available only {0 


RAYBESTOS MANHATTAN, INC. | postwar use. Particular emphasis is give! 
belts, hose, molded goods, packing, lathe 


cut and extruded rubber goods, frictio! 
MANHEIM, PA. 


material, rubber covering and 

42 SCALE REMOVER—Oakite Prod. 
ucts, Inc, 23 Thames St, New Yo 


6, N. Y. | 28-page manual describes 
cedures for increasing output of equip: 
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USE THIS 


WINNING STRATEGY 


ON YOUR BOILER 


HOSE perpetual foes of combustion 
i efficiency—Excess Air, Fuel waste, 
High Operating Cost—haven’'t achance 
against the strategy of Hays Automatic 
Combustion Control. 


There’s no guessing here, nothing left 
to chance. Your Hays Control System 
assembles al] the data concerning com- 
bustion, measures all variable elements, 
and regulates them— automatically. 
It does that job better than man-power 
can do it—never absent, never over- 


PLANT 


worked, never an unwary instant: 
smooth, faultless, tireless efficiency 24 
hours every day. 


Hays Combustion Control’s greater 
service today is in putting youthful 
efficiency back into wasteful steam , 
plants—making them better plants, 
safer plants, lower cost plants. 


Smart strategy?—it never misses. 
The Hays Combustion Control Catalog 
explains how you can use it. Full of help- 
ful steam-power data. Write for it today. 


utomatic COMBUSTION CONTROL. 


THE HAYS CORPORATION e 


MICHIGAN CITY, 


° 
THE MODERN SYSTEM 
AYS 
| 
‘ 


OUR AIR EXPRESS shipments ought to be handled like hot potatoes, 
Y not “parked” on the floor awaiting a “routine” afternoon pick-up. 
Pack early, phone immediately, and avoid end-of-the-day congestion 
when Airline traffic is at its peak, That’s the way to get fastest 
delivery by air Express. You’re paying for speed...GET ALL 
you Can! It’s easy. SHIP WHEN READY! 

And to cut costs — AIR EXPREss shipments should be 
packed compactly but securely, to obtain the best ratio 
_ of size to weight. 


A Money-Saving, 
High-Speed Tool For 
Every Business 


174 


As a result of increased efficiency developed to meet wartime demands, rates 
have recently been reduced, Shippers nationwide are now saving an average 
of more than 10% on Air Express charges. And Air Express schedules are based 
on “hours” not days and weeks — with 3-mile-a-minute service direct to hundreds 
of U.S. cities and scores of foreign countries. 


WRITE TODAY for “Vision Unlimited” —an informative booklet that will 
stimulate the thinking of every executive. Dept. PR-3, Railway Express Agency, 
230 Park Avenue, New York 17, N. Y. 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 
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ment and shortening shutdown time }b- 
restoring normal heat transfer efficien 

to gasoline- and diesel-engine cooling sy 

tems, lube oil and jacket water cooler -. 
refrigerant condensers and .compressor~, 
surface condensers, etc. Booklet discusses 
Compound No. 32 for removing har“i!- 
water scales, rust and similar deposi's 
from equipment. 


MATERIALS HANDLING 


43 PNEUMATIC ASH - HANDLIN:: 
SYSTEM—Beaumont Birch Co, 1515 
Race St, Philadelphia 2, Pa. 30-page cx'- 
alog describes Vac-Veyor system for aut.)- 
matic removal by suction of ashes, fly- 
ash and soot. Booklet gives diagran.s 
dimensions and specifications of two sizvs, 
in each of two types of system, for «.- 
livering ashes either dry or damp. 


44 COAL AND ASH HANDLING — 
Link-Belt Co, 307 N Michigan Ave, 
Chicago, Ill. 30-page book No. 1510, 
entitled Solving the Problem of Coal and 
Ashes Handling in the Boiler Plant, dis- 
cusses bucket elevators, elevators and 
serew conveyors, reciprocating feeders, 
belt feeders, apron feeders, Peck carrier, 
flight conveyors, bunket gates and spouts, 
silo storage systems, ete. 


45 INDUSTRIAL LOCOMOTIVE—Gen- 
eral Electric Co, Schenectady, N. Y. 
16-page booklet No. GEA-4133 describes 
diesel-electric industrial locomotive for 
plants where loads are heavy, high speeds 
are unnecessary and clearances are close. 


46 ELECTRIC TRUCKS—Philadelphia, 
div, Yale & Towne Mfg Co, Phila- 
delphia, Pa. 76-page catalog contains 
descriptions of all truck models, as well 
application photographs. Separate sec- 
tion explains War Production Board's 
Limitation Order No. L. 112, as applied to 
Yale industrial trucks. 


4 WELDING CRANES — Whiting 

Corp, Harvey, Ill. 2-page bulletin, 
Unit 68, describes automatic welding 
eranes for handling of large welding jobs. 
Equipment photographs are included. 


48 MATERIALS-HANDLING EQUIP- 
MENT—Philadelphia div, Yale & 
Towne Mfg Co, Philadelphia 24, Pa. 60- 
page booklet, entitled Modern Materials 
Handling Machinery Applied to American 
Industry, deals with materials-handling 
problems most frequently encountered in 
industry. 


49 BULK-FLOW CONVEYOR — Link 

Belt Co, Chicago, Ill. 32-page book- 
let No. 2075 points out that the Link- 
Belt Bulk-Flo combines the functions of 
conveyor, elevator and feeder in a single 
unit. Photographs show typical installa- 
tions. 


All literature designated with 
a star (4%) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


TRUCK—Buda Co, Harvey, Ill. 8- 
* page bulletin discusses construction 
of Model B Chore Boy. Folder contains 
photographic illustrations of truck in ac- 
tual operation on many jobs. Copy will 
be sent only to industrial war plants. 


MECHANICAL TRANSMISSION 


50 BALL BEARINGS—New Departure 
div, General Motors Corp, Bristol, 
Conn. 16-page booklet No. ND-A57, en- 
titled Service Procedure for Ball Bearings, 
gives correct methods of handling bear- 
ings when overhauling equipment. 


51 FLEXIBLE COUPLINGS — T_B 

Wood’s Sons Co, Chambersburg, Pa. 
Leaflet describes the universal giant Type 
B flexible couplings. Table is included 
on sizes, list prices, etc. 


52 FRICTION CLUTCH—Hilliard Corp, 

235 W 4th St, Elmira, N. Y. 4-page 
bulletin covers operation of Hilliard fric- 
tion clutch. Typical clutch applications 
are given. Booklet also discusses com 


pany’s friction cutoff coupling. 
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DOWN 


BUCKETS AND ROTOR IN THE 


TERRY WHEEL TURBINE 
.. ALL IN ONE PIECE 


In the Terry Turbine the wheel is made from a single forging 
of special composition steel. The buckets are milled directly in 
the wheel. There are no parts to become loose or work out. Such 
construction makes for long life and low maintenance. 


This and many other features of Terry Wheel Turbine design 
are described in our Bulletin S-116. A request on your business 
letterhead will bring a copy. 


ABOVE: 250 H.P. 
Terry Wheel Turbine 
driving Induced Draft 
Fan. Unit is one of ten 
Terrys installed in a 
mid-western plant. 


‘THE TERRY STEAM 
‘TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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IT REALLY PACKS HH 
A WALLOP.... 


THAT GIVES FIRE A FAST ko: 


If there ever was a time when America could not afford to risk 
destructive fires around power production equipment, that time 


is NOW. 


That’s why you see PLUS-FIFTY DUGAS Dry Chemical on 


duty in so many vital spots today. 


PLUS-FIFTY DUGAS DRY CHEMICAL 
STOPS FIRES FASTER! 


Immediately on hitting fire (whether 
electrical or flammable gases or 
liquids) PLUS-FIFTY DUGAS Dry 
Chemical releases fire-killing gases 
—smothers fire speedily. Safe to use 
because of its long-range effective- 
ness and because it is non-toxic. 


Approved by Underwriters’ Laboratories and 


Factory Mutual Laboratories. 


y PAT OFF 


showing character- 


PLUS-FIFTY DUGAS Dry Chem- 
ical is harmless to everything except 
fire! 

For priority facts regarding 
PLUS-FIFTY DUGAS Dry Chem- 
ical and DUGAS Fire Extinguishing 
Equipment, write us today. 


CHART 


istics of all types of 
approved hand fire 
extinguishers sent 
free on request. 


MODEL 150 
WHEELED 


DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN 


OWNED AND OPERATED BY ANSUL CHEMICAL COMPANY 
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53 SHEAVE—Allis-Chalmers Mfg o, 
Milwaukee 1, Wis. 4-page bul! tin 
No. B6310 introduces new Magic-. rip 
sheave. Six photographs demons: ate 
sheave installation and removal. 


54 UNIVERSAL JOINTS — Conde. ser 
Service & Engrg Co, 95 River St, 
Hoboken, N. J. 8-paze bulletin No. 
CS-10 describes new bevel-gear universal 
joints for remote control of valves, pu» ips, 
engines, antennae, ventilators and © her 
equipment in inaccessible locations or for 
centralized control of widely separ ted 
units. Booklet also gives data on brackets 
and shaft hangers. 


55 SINGLE-REVOLUTION CLUTCH 
Hilliard Corp, 235 W 4th St, Elmira, 
N. Y. 4-page bulletin discusses sii 
revolution clutch for automatic, positive, 
non-slipping intermittent machine rota- 
tion from a continuously rotating power 
source. The two most common methods of 
applying the clutch to a machine are 
given. 
Lt OVERRUNNING CLUTCH 
Hilliard Corp, 235 W 4th St, Elmira, 
x. ¥. 4-page bulletin gives construction 
and typical applications of Hilliard over- 
running clutches and couplings. 


57 CHAIN DRIVES—Morse Chain Co, 
Ithaca, N. Y. Bulletin No. 43 dis- 
cusses advances and new developments in 
high-speed chain drives and her fields, 
in addition to usual specifications and 
price lists. A section on installation and 
maintenance is included. Condensed data 
covering other Morse power-transmission 
equipment serves as a supplement. 


58 CENTRIFUGAL CLUTCH—Hilliard 
Corp, 235 W 4th St, Elmira, N. Y. 
t-page bulletin outlines Hilliard centrif- 
ugal-clutch operation and includes a dis- 
cussion of typical applications. 


CHAIN-BELT DRIVES—Chain Belt 
59 Co, Milwaukee, Wis. 20-page bulle- 
tin No. 435, entitled “Wartime Care of 
Chain Belt Drives, gives helpful sugges- 
tions on getting the most out of existing 
drives. Adequate lubrication and correct 
alignment instructions are included. Check 
chart lists symptoms of drive troubles, 
possible causes and remedies. 


60 BALL BEARINGS—New Departure 
div, General Motors, Bristol, Conn. 
Booklet R cotains lists of ten competitive 
makes of ball bearings, together with cor- 
responding New Departure numbers. 
Booklet includes a table of bearing di- 
mensional tolerances; section on prefixes 
and suffixes used with each make of bear- 
ing; comparative bearing type and series 
numbering systems; interpretation of 
New Departure bearing numbers for ap- 
plying numerical designations to bearing 
characteristics. 


METALS AND ALLOYS 


STEEL—Earle M_ Jorgensen Co, 
61 10510 S Alameda St, Los Angeles 
54, Calif. Booklet contains all the data 
required to determine or check prices of 
steel purchased from Jorgensen warehouse 
stock. 


62 STEEL—Jessop Steel Co, Washing- 
ton, Pa. Catalog contains informa- 
tion on analyses, applications, manufac- 
ture, fabrication, styles of heads and 
standard size of Jessop stainless-clad 
steel sheets and plates. It also gives 4 
comprehensive explanation of the patented 
assembly method of producing the metal. 


METERS, AND INSTRUMENTS, 
MECHANICAL 


63 FLOWMETERS — Cochrane Corp, 

17th and Allegheny Ave, Philadel- 
phia 32, Pa. 16-page booklet No. 2%, en- 
titled Flow Meter Engineering, tells why, 
when and where flowmeters and instru- 
ments are needed in the modern plant 
and how they can be made to further 
the war effort. 


THERMOMETERS—Johnson Serv- 

ice Co, Milwaukee 2, Wis.  1-pase 
catalog lists and discusses straight-shank, 
and angle-pattern thermometers [for 
liquids; adjustable-angle thermometers 
for air; and dial thermometers for alr 
and liquids. 
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Submarine 
“Flying Fish” 
Makes 
Record Catch 


The skipper took one look through the 
periscope—and what happened is Naval 
history. The U.S.S. “Flying Fish” was com- , 
missioned on December 10, 1941. A few 
days later she slid into enemy waters to set 
the highest sinking record in the Pacific — 
100,000 tons, including three warships 
sunk and many others badly damaged. 
That’s the outstanding record of the “Flying 
Fish” and her efficient crew. Fairbanks, 
Morse & Co., Fairbanks-Morse Building, 
Chicago 5, Illinois. 


OFFICIZL U. S. NAVY PHOTOGRAPH 
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e Cadmium Plated Inside and Out 
e High-Grade Woven Monel Wire 


Screen 


e Readily Removed Steel Blow- 
Off Bushing 


e Screen and Bushing Come Out 
Together—Go Back Together, 
Automatically Aligning 


e For Steam Lines or Water, Oil 
and Other Fluids 


e Reasonably Priced 


e 6 Sizes from 12" to 2” for Pres- 
sures up to 600 lbs 

e Many Thousands in Service 

e Sold by Over 100 Mill Supply 
Houses 


See Your Supply House or 
Send for Bulletin S-200 


YARNALL-WARING COMPANY 


100 Mermaid Avenue PHILADELPHIA 18, PA. 
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GAGE COMPARATOR—Grove Reg- 

ulator Co, 6529 Green St, Oakland 3 
Calif. 8-page bulletin No. 300 gives 
Grove gage-comparator operation for test. 
ing pressure gages. 


66 PH RECORDERS—Leeds & North. 
rup Co, 4934 Stenton Ave, Phila. 
delphia 44, Pa. 16-page catalog No, 
4-96(1), entitled Micromaz pH Recorders 
gives principle, design, installation and 
application of equipment. 


67 PYROMETER ACCESSORIES — 
Bristol Co, Waterbury 91, Conn. 
Bulletin No. P1211 gives engineering data 
on selection and installation of thermo- 
couples, protection wells, lead wire, and 
thermocouple and _ protection-well 
semblies. 


PYROMETERS—C J Tagliabue 

Mfg Co, Park and Nostrand Ave, 
Brooklyn 5, N. Y. 40-page catalog No, 
1101H describes Tag Celectray pvrometers 
for recording, controlling and indicating 
temperatures. 


MISCELLANEOUS 


69 COMMUNICATION SYSTEM — kx. 

ecutone, Inc, 415 Lexington Ave, 
New York 17, N. Y. 4-page booklet in- 
cludes a Catalog-Survey Chart with which 
the executive is able to analyze his com- 
munication requirements between depart- 
ments and at same time obtain from 
Executone’s engineering department a de- 
tailed proposal outlining a communication 
system planned to his requirements. 


70 PRINTERS—Peck & Harvey, 4327 
Addison St, Chicago, Ill. Leaflet 
gives operation and price list of Bl and 
B2 table-type continuous printers for 
blueprints and direct-process black-and- 
white prints. 


71 INTERCOMMUNICATION SYS- 
TEMS—tTalk-A-Phone Mfg Co, 1219 
W Van Buren St, Chicago, Ill. 8-page 
catalog No. 1944 presents fifteen models of 
intercommunication systems. 


72 AIR TRANSPORT—Air Transport 
Assn of America, 230 Park Ave, 
New York 17, N. Y. 26-page booklet, fifth 
edition, contains passenger, air-mail, air- 
express data, etc, on airlines during first 
year of war, as compared with peacetime 
aan. Information is given in chart 
orm. 


73 AMERICAN STANDARDS’ PRICE 
LIST—American Standards Assoc, 
29 W 39th St, New York 18, N. Y. 24- 
page booklet gives prices of more than 
600 standards, of which 64 have been ap- 
proved or revised since the last price 
list was printed (April, 1943). Standards 
cover specifications for materials, test 
methods, dimensions, definitions of tech- 
nical terms, procedures, etc. Standards 
approved by ASA represent agreement on 
= of maker, seller and user groups as to 
est current industrial practice. 


All literature designated with 
a star (4) may be obtained 
only by writing direct to the 
manufacturer on company let- 
terhead, giving writer’s name 
and title. 


* REFERENCE BOOK — Preferred 

Utilities Mfg Corp, 1860 Broadway, 
New York 23, N. Y¥. 190-page memo and 
reference booklet contains data on vari- 
ous engineering subjects, together with 
world maps and lists of cities with their 
populations. Half of booklet has quad- 
ruled paper for notes and sketches. Book 
sent only to oil-burning trade. 


PIPING, FITTINGS, 
VALVES AND SPECIALTIES 


74 PIPING—Midwest Piping & Supply 
Co, St. Louis 4, Mo. 16-page bul- 
letin No. 43-A, entitled Simplified Method 
for Calculation of Pipe Wall Thickness, 
simplifies essential data for the easy an 
rapid determination of pipe-wall thick- 
nesses at various temperatures. 


75 UNIONS—Clayton Mark & C0 
Evanston, IIl. Leaflet describes 
forged-steel unions with either steel oF 
bronze seats. Bronze seats are com: 
pletely fused to the steel by a new meth 
of brazing. Unit descriptions give psi for 
oil, gas and water. 
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YARWAY STRAINERS 


cranes and hoists 


are your cargo planes... 


@ Up under factory ceilings, 
WRIGHT Cargo carriers move mate- 
rials fast, safely and economically 
—vertically or horizontally. No 
“ceiling zero”’ with efficient WRIGHT 
Improved High Speed Hoists, 
WRIGHT Speedway Electric Hoists 
or wriGHT Cranes. Instead, ceiling 
areas are used to one hundred 
per cent production advantage. 


The wriGut way is tailor-made to 
meet your problems—and to save 
you money. Consult your local 
WRIGHT distributor, who is well 
qualified to suggest improved 
material-handling methods for 
your plant. You will find him 
listed under ‘‘HoIsTs” in your 
metropolitan classified telephone 
directory. 


WRIGHT MANUFACTURING DIVISION 


York, Pa., Chicago, Denver, Los Angeles, San Francisco, 


Portland, New York 


AMERICAN CHAIN & CABLE COMPANY, INC. 


BRIDGEPORT - CONNECTICUT 


In Business for Your Safety 


WRIGHT 
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adaptable to these uses — 


dium. 


der constant vibration. 


without seepage. 


ditions. 


ance is a factor. 


gases to reciprocating parts. 


minimum of length. 


connections. 


OUR ENGINEERS will recommend 
the type of flexible tubing most 


1. For conducting liquids from 
a vibrating to a stationary me- 


2. For high fatigue resistance un- 
. For handling searching liquids 
4. For extreme temperature con- 
For use where corrosion resist- 
For conducting liquids and 
7. For maximum flexibility with a 


. For dampening noise between 
two units that must have pipe 


9. For correcting misalignment. 


REX-WELD 
Flexible Metal Hose 
CONTROLS IT 


Chicago Metal Hose Corporation’s 
REX-WELD is highly resistant to fa- 
tigue even when subjected to constant 
vibration over long periods of time. It 
is extremely flexible and remains air- 
tight and leakproof after years of hard 
usage. It stands up under high tem- 
perature and prolonged flexing. REX- 
WELD is fabricated from strip metal 
and is precision autogenous welded 
to form a weld stronger than the tube 
g¢self. Write, giving complete informa- 
tion and we will be glad to furnish 
engineering recommendations for any 
design problem. 


Flexible Metal Hose for Every Industrial Use 


HOSE Corporation 


MAYWOOD, ILLINOIS 
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Plants: Maywood and Elgin, Ill. 


7 CONDENSATE SYSTEM—Cocbrane 


Corp, Philadelphia, Pa. 4-page }ook- 


let No. 3025 gives detailed specifica‘ions 
of the Cochrane-Becker high-pressury re- 


turn system. Sketches on operation and. 


installation are included. 


7 VALVES—Jenkins Bros, 80 White 

St, New York 13, N. Y. Bul etin 
announces new line of Air-Furiace 
malleable-iron valves for 150 psi at 459 
F, where severe conditions are encoun- 
tered. Comparison chart on _ tensile 
strength, shock resistance, temper»ture 
limit, corrosion resistance and valve cost 
is included in pamphlet. 


78 VALVE—Grove Regulator Co, 6529 
Green St, Oakland 8, Calif. 4-page 
bulletin No. 400 covers combination pres- 
sure-reducing and automatic-shutoff valve 
for air and gas lines. 


79 RELIEF VALVES—Cochrane Corp, 
17th and Allegheny Ave, Philadel- 
phia, Pa. 10-page publication No. 2876 
gives applications and advantages of 
Multiport relief valves. Tables contain 
capacities and pressure rises, dimensions, 
weights and list prices. 


BUTTERFLY VALVES—R-SS Prod- 

ucts Corp, Wayne Junction, Phila- 
delphia 44, Pa. 36-page catalog No. 14-B 
describes complete line of butterfly valves 
for pressures from 15 to 900 psi. Booklet 
contains detailed specifications, applica- 
tions and descriptions of new valves. 


81 RUBBER-SLEEVE VALVE—Grove 

Regulator Co, 6547 Green St, Oak- 
land 8, Calif. Bulletin No. 800, 20 pages, 
describes Flexflo remote-control valve for 
cold-fluid service. Cylindrical flexible tube 
over slotted pipe-like core operates by 
manual or automatic control of hydraulic 
balance on flexible tube. No overhead 
chains or electrical connections. Tight 
shutoff. 


VALVES—Automatic Temperature 

Control Co, 34 E Logan St, Phila- 
delphia 44, Pa. 4-page catalog No. A3 
covers ATC line of high-speed motorized 
valves for on-off control of steam, air, 
oil, gas or chemical solutions. Construc- 
tion and operating features are explained 
by charts. 


All literature designated with 
a star (4) may be obtained only 
by writing direct to the manu 
facturer on company letterhead, 
giving writer’s name and title. 


* STRAIGHTENING AND BENDING 

PRESSES Watson - Stillman Co, 
Roselle, N. J. 38-page bulletin No. 320-A 
covers straightening- and bending-press 
line. Pipe benders and shaft straighten- 
ers are included in equipment descrip- 
tions. 


Ba STOP VALVE—Grove Regulator Co, 

6529 Green St, Oakland 8, Calif. 4- 
page bulletin No. 515 gives operating prin- 
ciple, rangeability, flexibility and applica- 
tion of Grove automatic stop valves. 


84 PIPE-LINE FILTERS — Dollinger 
Corp, 11 Centre Pk, Rochester 4, 
N. Y. 8-page booklet describes pipeline 
filters as applied to air and gases, Photo- 
graphs, tables and typical layouts are 
given. 


85 EXPANSION JOINTS — Yarnall- 
Waring Co, Chestnut Hill, Philadel- 
phia 18, Pa. 16-page bulletin No. EI-190! 
describes Yarway Gun-Pakt and Gland- 
Pakt expansion joints. Bulletin also gives 
data on how to figure pipeline expansion 
and pipeline anchors. Prices, shipping 
weights, dimensions and typical installa- 
tions of Yarway expansion joints are In 
cluded. 


INTERCONNECTOR—Industrial In- 

terconnector Co, 2150 Niagara St 
Buffalo 7, N. Y. 4-page bulletin intro 
duces new Sure-Shift interconnector, 
which is a hydraulic-valving mechanism 
for delivering water from either of twe 
inlets to a common outlet, without pos 
sibility of contamination. 


87 TRAP—W H Nicholson & Co, 1 
Oregon St, Wilkes Barre, Pa. Bul 
letin No. 341 discusses Model JR weight 
operated trap for automatically draininé 
water and oil from compressed-air inter 
coolers, aftercoolers, separators, recel¥ 
ers, ete, 
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FIRE EXTINGUISHER 


ONE-HAND ACTION 


Portable, lightweight, Ran- 
dolph "4" is designed for 
one hand, self-aimed oper- 
ation. With no hoses to 
twist, valves to turn, horns 
to raise—this extinguisher 
is PANIC PROOF. 

Especially adapted for 
bracketing in shops, ship- 
yards, power plants, auto- 

motives, 


BURNING OIL! 

A MENACE IN ANY SHOP 

OR PLANT. RANDOLPH 

“4" KILLS THESE FLAM- 

MABLE LIQUID FLAMES 
INSTANTLY! 


N fighting machine, electric, flammable 
liquid fires—ACTION counts! With the 

Randolph “4”, it’s ACTION you get— 
quick —thorough—easy! 

Just AIM—touch the trigger—and 
powerful carbon dioxide charges into the 
flames—smothers the fire in a penetrating, 
icy blanket. 

Randolph “4” carbon dioxide is SAFE. 
Does not conduct electricity —will not 
damage food, equipment, or machinery. 
Approved, labeled by Underwriters’ Labora- 
tories, Inc. 

Mobilize your fire protection with Ran- 
dolph “4”. For prompt delivery, phone 
your nearest supply house or write Ran- 
dolph Laboratories—today. 


NOW PUBLISHED — Send for free, illustrated 
booklet “‘Sharpshooting at Flames.” Explains latest 
techniques in fighting fires with carbon dioxide. 


RANDOLPH LABORATORIES, Jnc. 


8 EAST KINZIE STREET, CHICAGO 11, ILLINOIS, U.S.A. 
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PRIME MOVERS AND ACCESSORIES 


83 PISTON RINGS—Cooktite Ring 
Sales Co, 1737 Howard Ave, C jiicago, 
Ill. 16-page bulletin, entitled 50 (0 754 
Less Cylinder and Ring Wear, poiitts out 
cost of cylinder wear in diesel «ngines 
and shows how joints of proper ring de. 
sign and material increases liner life 
Bulletin also discusses other factors cop. 
tributing to cylinder wear. 


89 CARBON-SEAL RINGS—Pure Car. 

bon Co, St. Marys, Pa. 8-page book. 
let deals with carbon-seal rings and their 
application to bellows-type shaf! seals 
Carbon-seal ring features are detailed 
with relation to specific uses. Drawings 
of seal designs are included, as well] as 
particulars regarding adaptability 
various seals to other applications 


90 TURBOSU PERCHARGER— (enera| 

Electric Co, Schenectady, N. Y. 32. 
page bulletin No. GEB-132, entitled 
They’re Turbosupercharged, describes 
turbosupercharger construction and points 
out how it differs from the geared super. 
charger. Turbosupercharger operation js 
explained in non-technical language. 


91 PUMPS—Chain Belt Co, 1600 W 
Bruce St, Milwaukee, Wis. 20-page 
catalog gives information on mechanica! 
parts and construction of the pump, how 
the pump operates and what it will do 
Alsc inelnded specifications and 
cupneity charts for pump selection. 


92 CENTRIFUGAL PUMPS — Worth- 
ington Pump & Machinery Corp 
Newark 2, N. J. 4-page bulletin No 
W-321-B7C discusses Type DO open im. 
peller balanced Monobloc centrifugal 
pumps. Rating tables and construction 
and dimension sketches are given. 


93 CENTRIFUGAL PUMP—Worthing- 

ton Pump & Machinery Corp., New- 
ark, N. J. Bulletin No. W-321- BI4B 
covers single-stage balanced Monoblo 
centrifugal pump, including typical pump 
sections and composite rating and di- 
mension tables. 


94 PUMPS—Yeomans Bros Co, 1433 
Dayton St, Chicago, Ill. 32-page 
bulletin No. 6201 covers line of dry-pit 
sewage pumps. It includes _ selection 
tables, installation drawings and photo- 
graphs and up-to-date specifications. 


WATER TREATMENT 


95 LIQUID FILTERS—Dollinger Corp 
11 Centre Pk, Rochester 4, N. Y. 3- 
page bulletin covers liquid filters for oils, 
water, chemicals, etc. Pressure-liquid 
filters and sump-liquid filters are described 
by photographs, diagrams and tables. 


WATER SOFTENERS — Graver 

Tank & Mfg Co, East Chicago, Ind 
16-page bulletin covers manual, sem 
automatic and full-automatic geolite water 
softeners. Equipment photographs, charts 
and plant-layout sketches are included. 


97 SOFTENERS—Cochrane Corp, 17th 
St below Allegheny Ave, Philadel- 
phia, Pa. 16-page booklet No. 4021 gives 
applications, operation, characteristics an¢ 
advantages of carbite carbonaceous Zeolite 
softeners. 


98 CHLORINE AND pH CONTROL— 
W A Taylor & Co, 7300 York Ré 
Baltimore 4, Md. 83-page handbook, et 
titled Modern pH and Chlorine Contro’ 
gives (1) a non-technical explanation © 
pH control and methods for makin 
colorimetric determinations; (2) precal: 
tions to be observed; (3) discussion 
PH and chlorine-control application 
different fields; (4) technica] discussi0’ 
on pH control. Publication contains de 
scriptions of Taylor slide comparators for 
general pH and chlorine contro! and f0 
determination of phosphates, silica, tot@ 
iron, etc, in boiler water. 


WELDING 


WELDING—Eutectic Welding _ A" 

loys Co, 40 Worth St, New Yor 
13, N. Y. 36-page data book gives 
formation on low-temperature welding for 
fabrication, salvaging and genera! mainte: 
nance. Chart simplifies rod selection 4" 
use. 
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MORE CAPACITY 


That's the remarkable record of the 
Improved Elgin “Double- Check” Water Softener 


The improved “Double-Check” manifolds 
are shown in the cutaway view of the Elgin 
Softener below. Close-ups at right explain 
operation. 


(3) Lower strainer 
Section through 
strainer shows shape of 
slots which prevent loss 
of zeolite when soften- 
ing and gives free action 
when backwashing. 


(1) Service position. ) Backwashing. 
. Strainer closed off by | Strainer now open. 
action eater part of wash 
Pe er passes through it: 


without zeolite loss. 


THE “DOUBLE-CHECK” ALONE — 


e Delivers up to 44% more soft water 
e@ Prevents loss of zeolite 

e Cuts salt consumption 


Permits more thorough backwashing 
("Double-Check" manifolds can be installed 
in any make softener) 


THE already well-established Elgin ‘“‘Double Check” Wa- 

ter Softener has now been further improved to provide 
ever greater softening capacity and efficiency. Illustrated 
above is the improved “Double-Check” type manifold. It 
permits the use of a far deeper zeolite bed by preventing 
zeolite loss. 


— the "Double-Check" 
manifold and Elgin high-capacity 
zeolite will do it. 


More zeolite naturally means more soft water output. 
The 44% increase in capacity headlined above is not the 
exceptional case, but is fully confirmed by a Jong list of 
users whose names are available to you. 

Since the zeolite cannot escape, higher backwashing 
rates are possible with the “Double-Check” equipment. 
Better backwashing cleans the softener thoroughly and 
prevents packing and channelling. As a result, the brine 
reaches every grain of zeolite, giving better regeneration 
with less salt consumption. 

If you are planning the installation of zeolite water 
softeners for power, process or general applications, don’t 


overlook the added capacity and economy of this improved 
design. 


ELGIN SOFTENER CORPORATION 
130 North Grove Avenue, Elgin, Illinois 
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The “Double-Check” manifold arrangement 
can be quickly installed in place of the 
ordinary manifold system of any make wa- 
ter softener to provide the above features. 
Immediate delivery can be made on any 
type zeolite required for refill purposes. Let 
us show you how economically these Elgin 
modernization steps can give you that much- 
needed extra capacity. 


OTHER ELGIN PRODUCTS 


® Boiler Water Conditioning Systems 
Deconcentrators 

Continuous Blowdown Systems 

® Filters and Purifiers 

& Oil Removal Filters 

Aerators 

®& Chemical Feeders 

®& Water Treating Chemicals 

Water Testing Equipment 


Write for Bulletins 
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FOR THE MAN INTERESTED IN SAVING 
MONEY... AND WHO ISN'T? 


For the price of a 3¢ stamp, Preferred Utilities Manufactur-. 
ing Corporation offers an unusually informative booklet on 
cutting power plant costs. Written in non-technical style for the 
engineer to use with his executives who have long pondered 
over the “imagined” complexities of power generation. It is 
particularly timely today when management is so beset by the 
costs and scarcity of fuels. Covering a wide variety of economy 
effecting topics, it may well open the eyes of many an unsus- 
pecting executive . . . unsuspecting in the sense that he does 
not realize the importance of the poweg plant and the power 
plant engineer. 

THIS IS NOT A SALES BOOKLET, and contains no advertising 
matter of any form. It is published in enjoyable, easy-to-read 
fashion as a service to engineers, managing executives and 
owners of establishments where steam generation is used for 
power, heating or processing. It is applicable to any make of 
‘power plant or steam generating equipment. 


SEND FOR THIS BOOKLET WITHOUT DELAY, 
IT WILL SAVE YOU MONEY IN MANY A WAY! 


To receive this profitable 36-page 
booklet, prepared and edited by 10 
of the leading engineers .in the field 
of power generation, mail the coupon 
below and it will come to you free of 
charge and without obligation of any 
kind. 


. 


EFERRED UTILITIES 


MANUFACTURING CORPORATION 
MANUFACTURERS OF UNIT STEAM GENERATORS 


P 


PREFERRED UTILITIES MANUFACTURING CORPORATION 
1860 Broadway, New York 23, N. Y. 


Please send your free booklet on cutting power costs. 
| understand your representative will not call. 


Company Name 
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100 ARC WELDING—Callite To ester 


Corp, Union City, N. J. ‘-page 
bulletin No. 154 describes application oj 
Callite tungsten electrodes for hy. 
drogen, helium and argon are \ «die 


and gives complete data on. igstey 
electrodes available, their physica prop. 
erties, dimensions and current rage j, 
amperes. 


101 RESISTANCE WELDING Gen 
eral Electric Co., Schenectad:. \ 
46-page booklet No. GET-1170 cow. ists oj 
articles on the circuits and opers ‘ion o; 
electronic controls for resistance ‘Iding 
Simplified circuit diagrams explain funds 
mentals of GE electronic cont: ‘sf, 
individual resistance welding pi 
and jobs. Electric accessories for 
sistance-welding processes are aise j) 
cluded. 


102 TORCH BRAZING—Handy & Ha; 
man, 82 Fulton St, New York 7 

Sheet contains instructions fy 
brazing with silver alloys.  Seyey 
steps are given for strong, ductile, lea) 
tight joints. 


10 WELDING—C E Phillips & (o 
2750 Poplar. St, Detroit Mich 
12-page booklet, entitled Four Ways 
Salvage, Reclaim and Conserve 
Castings by Electric Are Welding, &- 
scribes four electrodes for cast iron ani 
explains characteristics and best welding 
procedures for each. 


104 WELD-INSPECTION CHART 
Lincoln Electric Co, Cleveland 
Ohio. Chart gives actual specimens of 
various results obtained in making fille 
and butt welds and describes appearane 
and characteristics of proper and in 
proper weld beads, with a brief descri) 
tion of conditions under which each was 
made. 


105 PIPE-THAWING EQUIPMENT 
yeneral Electric Co, Schenectady 
N. Y. 4-page bulletin No. GEA-2059C dis 
cusses three different classes of pipe- 
thawing equipment. These three classes 
are air-cooled transformers, distributio 
transformers engine-driven 
welding sets. 


Metals Forecast Changes 


(Continued from page 87) 


million cycles. High frequency heating 
(instead of surface plates) produce: 
no overheating at the outside layer. ‘ly 
make dielectric heating a success, tli 
bonding material should have a hig! 
power factor. 

Of increasing importance will be me 
tals that withstand high temperature: 
without corroding or flowing like m 
lasses under stress. In looking over 1 
college books that date back not tv 
far, 730 F was the top temperature !\' 
turbine blading. Today, we are thin 
ing of 1500 F for gas turbines. The 
alloys are one of the keystones that w! 
determine whether or not gas turbine 
become important. Known before !! 
turn of the century, low efficiency )" 
vented their extensive use. At 1500 ! 
their thermal efficiency becomes hit 
enough to warrant consideration. Ye 
who have to plan many years alead ©! 
ill afford not to watch closely develo) 
ment and adaptation of new materis’ 


From a paper presented by RG bos 
vall, Westinghouse Elec & Mfg Co. 
fore the AIEE, Roanoke, Va. 


POWER Merch, 


POY 


| 
| 
| 
in 
~~ 
S \ 
H 
| 
_— 


NeeD anything be added to this 


straightforward testimony of Sloan Flush Valve’s 
enduring efficiency? Yes...just one fact: there are more 


Sloan Flush Valves sold than all other makes combined. 


SLOAN VALVE COMPANY 


4300 WEST LAKE STREET * CHICAGO, ILLINOIS 
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JUST TIGHTEN IT 
AND IT's THERE TO STAY 


Designed on brake band 
principle, a built-in  self- Reg. U. S. Pat. Off. 
energizing locking ring keeps 

the nut from unwinding $elf-Locking Nut 
under vibration. Entirely 

self-contained, the “Unshako” is applied and removed like 
ordinary nut. Can be used again and again, Further informa- 
tion gladly sent upon request. 


STANDARD PRESSED STEEL Co. 


Pat'd. 
and Pats. 


Pending. 

Cutout Sec- JENKINTOWN, PENNA, Box 577 

tion —— BRANCHES —— 

Lockin BOSTON DETROIT INDIANAPOLIS CHICAGO ST. LOUIS SAN FRANCISCO 


Ring in Place OVER 40 YEARS IN BUSINESS 


WICK ANSWERS... 
e to your most troublesome questions ee. 


tere are 2276 pages of data constantly needed by engineers, machinists, 
designers, drafismen, plant and shop employees in every branch ot 
mechanical engineering. Arccanged in handy reference form are answers 
to thousands of questions of every type—coverimg theory, standards and 
pracuce—compiled by ex- 


pert ines. 
(AL 330 W. 42nd St., N. Y. 
MARKS me Marks’ Mech 1E ‘2 
ys examination on approssa v3 wi 
send $7.00 plus f nts tage or ceturn book 
MECHANICAL on cash orders) 
ENGINEERS 
4th edition. 2276 pages, CARY ANA State. 
800 tobies, $7.00 


Power Lines 
(Continued from page 130) 


assures flow 
seat Lower Maintenance Cost 


Helping Industry maintain continuous operations 
by preventing costly clogs before they can occur, is 
the special duty of Economy “Stand Up” Open Shaft 
Pumps. These units have generous sized clear water- 
ways for handling unscreened sewage, miscellane- 
ous pulps or trash without clogging. And, uninter- 
rupted flow means greater gallonage per man-hour 
when man-power is limited. A few of the typica) 
applications of these units are: 


Econom 
Vertica 
Non-Clog- 
ging Pump. 
Capacities 

100 to 1500 
G.P.M. Heads 


© Sewage Disposal © Paper Pulps 
© Sludge Removal 


e Reduction Plants 


e Underpass Drainage 
© Food Industries 


Motor is mounted in a yoke directly above the 
pump and flexibly coupled to the pump. The pump 
has its own heavy duty bearings and separate shaft. 
Perfect alignment is always assured. It will pay you 
to write for Economy’s New Pump Data Book— 
free to Plant Executives and Engineers requesting 
their copy on company letterhead. 


ECONOMY PUMPS, 


HAMILTON, OHIO, U.S.A. 
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public utilities in the eleven far western 
states in 1920, and is nearly as much 
as that of all plants in the U.S. when 
Federal reclamation was established in 
1902. 


Coal producers and commercial con- 
sumers can now obtain a report on the 
characteristics of certain solid fuels, 
describing carbonizing properties and 
petrographic composition of coal from 
the Thick Freeport bed of Pa., and the 
effect of blending this with coal from 
the Pocahontas No. 3 and 4 beds. Send 
to the Supt of Documents, U. S. Gov- 
ernment Printing Office, Washington 25, 
D. C., if you wish a copy of this Bureau 
of Mines Technical Paper 655—Carbon- 
izing Properties and Petrographic Com- 
position of Thick Freeport Bed Coal 
from Harmar Mine, Harmarville, Alle- 
gheny County, Pa., and the Effect of 
3lending This Coal with Pocahontas 
No. 3 and No. 4 Bed Coals. 10c a copy. 


Bituminous coal production set a new 
high in 1943 when production totaled 
589,000,000 tons, but stockpiles were 
drawn down by 31,000,000 tons, accord- 
ing to Solid Fuels Administrator Ickes. 
He considers the figures abundant proof 
that the coal industry “was unable to 
produce enough fuel to meet the na- 
tion’s requirements in 1943. We were 
saved from possible disaster by our 
stockpiles.” 

Use of oil by East Coast utilities was 
principally responsible for coal for elec- 
tric-power generation totaling 6.2% less 
in Nov, 1943, (when 6,863,000 tons were 
used) than in Oct. Daily average use 
dropped 3.1% during Nov (228,767 
tons used) from the Oct average. On 
Dec. 1, stockpiles of industry totaled 
15,838,000 tons, a drop of 8% from 
Nov. 1. 


A century of progress in engine build- 
ing is depicted in a new industrial film, 
Continuous Performance, just released 
by Cooper-Bessemer Corp. It traces the 
development of the firm’s engine pro- 
duction from its humble beginning 110 
years ago to its present position as one 
of the foremost producers of diese] and 
gas engines, compressors and foundry 
castings. The picture is scheduled for 
extensive showings throughout the coun- 
try so that Government officials, engi- 
neers, students and others may obtain 
a better understanding of the applica 
tion of the company’s engines for the 
various power requirements. 
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FOUNDERS OF HIGH QUALITY 


STEEL CASTINGS 


Continental’s leadership in the production of Carbon and 
Alloy Steel Castings from the most simplified to the most 
intricate is the result of Continental’s skill and experience 
gained through years of pioneering research in the manu- 
facture of high quality steel castings of all types. 


This ts 1944! What can we do to At Continental today one finds the most modern equip- 
make it the Victory Year? The goal 


. Victory. The place . . Europe. en cial machinery and heat treating facilities avail- 
The time . . this The respon- ment, ry 


sibility . . Ours. able anywhere in the industry. Also there are four strate- 


asians vassdabeticunene gically located plants to meet your specific requirements. 
BUY WAR BONDS 


For Steel Castings or special heavy industrial equipment, 
specify Continental and be assured of the finest. Continental 
Roll & Steel Foundry Company, Chicago « Pittsburgh. 


( VTINENTAL OLL JS; TEEL /ouvpry Ci OMPANY 


Speciclizing in carbon and alloy steel castings for the following: Power, Shipbuilding, Railroad, Machinery, Metal 
Engin eering, Military, Naval and Ordnance. Manufacturers of Rolls, Rolling Mill Equipment and Special Machinery 
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Order of the day: 


CONSERVE FUEL 


HENSZEY CONTINUOUS BLOWDOWN 


Permits full production with 
great savings of fuel! 


Our government's emphasis on the conservation of fuel calls 
attention to the saving made possible by the installation of Henszey 
Continuous Blowdown. The Henszey system keeps boiler water 
concentration within safe margins—preventing foaming, priming, 
and the formation of sludge and scale with proper chemical treat- 
ment. Remember, a clean boiler—requiring less fuel to carry the 
power load. 


The Henszey system accomplishes this without the heat loss of 
ordinary intermittent blowdown—a big item in the conservation of 
those vital B. T. U.s. 


While fuel conservation is now a patriotic necessity, fuel savings 
and lower manpower requirements mean lower power costs—truly 
important to consider in the competition of tomorrow. 


Henszey engineers will gladly make an analysis of your plant, 
presenting practical suggestions to show what savings can be 
made by proper boiler water concentration control. We offer our 


assistance to help you apply for WPB authorization for current 
installations. 


HENSZEY CO. 


Dept. D3 
Watertown, 


CONTINUOUS BLOWDOWN 


Flow Indicators 


Distillation Systems e Heat Exchangers 
Feed Water Meters @ Boiler Feed Regulators @ Proportioning Valves 


(212c) 


Army-Navy E pennants now fly o\er: 
C H Wheeler Mfg Co, Dec 17. 
Bureau of Mines, two helium pl: nts. 
Foote Bros Gear & Machine Cor}, Dec 
30. 


White stars (Army-Navy E renewals) 
have been awarded to: 

Maxim Silencer Co, 1 star, Dec 9. 
Philco Corp, Simplex radio div, 2 stars, 
Babcock & Wilcox Co, Augusta, Ga, 
works, refractories div, 2 stars, and Bar. 
berton plant, 3 stars. 

DeLaval Steam Turbine Co, 3 stars. 


Gold star (U. S. Maritime Commission 
renewal) is added to M pennant of 


Homestead Valve Mfg Co. 


OBITUARIES 


A S Workman, manager, Baltimore 
office, Frick Co, died Jan 27 of a heart 
attack. 


Jas J Dunean, 54, chief engineer, Fed- 
eral Bldg, Boston, died on Jan 3. 


Abraham Wood, 73, stationary engi- 


neer, Emergency Hospital, Buffalo, died 
Jan 1. 


Frederick O Schultz, stationary engi: 
neer, Syracuse, N. Y., YMCA, died re- 
cently. 


Silas J Steves, 85, former stationary en 
gineer, Solvay Process Co, Syracuse, 
N. Y., died recently. 


Office of War Utilities has approved 
installation of two small generators in 
industrial plants, in line with its policy 
of correcting local situations wherever 
possible. A 1000-kw steam unit will be 
installed in the Rochester, N. Y.. plant 
of Gleason Works, and a 4000-kw -team 
unit in the West Point, Va., plant o! 
the Chesapeake Corp. 


Machinery travels by air, according t0 
a survey which shows that airborne 
express is headed by machinery. elec: 
trical parts and hardware. In fact, 
forms 27% of the total weight carried. 

Today, emergency replacement: of 
jured parts are carried by airplane t 
power plants, factories and mine. 
portance of such shipments is illu-trated 
by an accident to mining machinery 
a Fargo, N. Dak., plant. Late ove Sat 


POWER Marc’. 


; CURRENT | 
wh N 
AWARDS 
SAR 
St 
Whe 
the 
engi 
ston 
heat 
H 
ond 
ATr 
for 
with 
T 
- pres 
-HENSZEY A 
SAR 
SAR 


When heat is a considerable part of 
the cost of production and when lack 
of heat slows up the process, the steam 
engineer is caught between two mill- 
stones. The departments yell for ‘‘more 
heat’’, and the management calls for 
ever lower production costs. 

Here's the steam trap that will solve 
the dilemma — the Sarco No. 9 thermo- 
static steam trap which extracts the last 
bit of available heat before it lets go 
and which lets go often enough to keep 
live steam in the coils at all times. 


ATrap On Every Coil. Don't expect the impossible — even from a Sarco No. 9 — 
for each steam coil in a battery should have a separate trap, otherwise the heavily 
loaded coils will slow down the entire battery. Individual trapping is not expensive 
with the No. 9. It is small, light in weight, and is easily connected to the line. 

This trap will not stick, freeze, or air bind, and will work satisfactorily at all 
pressures within its range, without changing seats — a great help where your 
pressures vary. 


As An Automatic Air Vent. Sarco No. 9s are used by the thousands to remove 
air from all kinds of steam equipment lines. See Catalog No. 250. 


9 
SARCO COMPANY, INC. 475 FIFTH AVENUE NEW YORK 17,N. Y.} 


SARCO 


Represented in Principal Cities 


SARCO CANADA, LTD., 85 Richmond Street, West, TORONTO, ONTARIO | 
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WESTON All-Metal 

Temperature Gauges 

| @re available in sizes and 

| types for most industrial 

meeds ... as well as in 
laboratory models with full 

seale accuracy within 
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WORLD’S LARGEST 
BUTADIENE PLANT 


“WESTON 


all-metal thermometers 


Deep in the heart of Texas is this 
new giant plant whose production 
dwarfs all others in the processing of 
Butadiene. And in this plant, too, 
WESTON all-metal temperature 
gauges are used at checking points 
because of their legible, gauge-type 
scales ... their 1% full-scale accu- 
racy ... and their simplified all-metal 
construction which assures long-term 
accuracy, and safeguards against 
damage from vibration, over-ranging 


’ or mechanical abuse. 


Literature describing WESTON 
temperature gauges, which employ 
no gases, liquids or fragile elements, 
gladly sent on request. Weston Elec- 


_ trical Instrument Corporation, 679 


Frelinghuysen Ave., Newark 5, N. J. 


ited 


TEMPERATURE GAUGES, 


urday afternoon a vital part | oke, 
throwing out a large force of werk men, 
A new part, ordered by phone f:..m 
Bridgeport, Conn., firm arrived late 
Sunday and by the opening hour \on. 
day morning the plant was read. for 
work. 

Heaviest air shipment of the year was 
a shaft weighing 2200 lb, which was 
flown from the U.S, to South Anirica, 


Midwest Power Conference, arranged 
by Illinois Institute of Technolog. wil] 
be held April 13 and 14, at the Palmer 
House, Chicago. Featuring the tieme, 
Power Brings Victory, this 7th annual 
meeting will emphasize both war and 
postwar power problems. The tentative 
program, which already includes 20 
topics, will revolve around the following 
nine sessions: opening general meeting, 
three electrical meetings, power-plant 
practice, industrial power plants, plant 
maintenance, fuels and diesel power, 
Keynote speaker, Alex D Bailey, asst to 
vice-pres, Commonwealth Edison Co, 
Chicago, will speak on “Postwar Plan- 
ning of the Nation’s Power Supply.” 
J A Krug, director, office of war utilities, 
WPB, Washington, D. C., will be the 
featured speaker at the All-Engineers’ 
Dinner. Approximately 25 nationally 
known power authorities will appear on 
the program. 


Natl Assn of Purchasing Agents, |] 
Park Place. New York City, has issued 
forms, available on request, for collect- 
ing information in selecting coal for 
steam-boiler plants. Forms include all 
boiler-plant items bearing on this sub- 
ject, and result from an extensive study 
by the assn’s coal comm. Most items 
have been used for selecting coal, but 
this is believed to be the first standard 
arrangement that can be used by com- 
bustion engineer and coal buyer, mak- 


The more you GIVE 
—the more will LIVE 


1944 RED CROSS 
WAR FUND 


| 
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4 "| More Compact for Power Delivere@: 

“sack indicates reduced 2-cycle design. perfected in 

foundation needs of the CLARK Angle Compressor ~ = 

CLARK has tremendously reduced instal- 

1. 2-cycle design eliminates the simpler construction. Investigate 
“waste stroke” of 4-cycie opera- tully- 

ors tion--: doubles the power per 

4 cylinder. This means maximum CLARK BROS. + 

compactness per horsepoweF- Export xefelier Plaza, New 

Black indicates reduced iin a York. 4 Warehouses: : 

floor space for CLARK 2. The vertical power cy er Tulse nica" 134 wl 

Super-2-Cyele- further achieves compactness- Clarendon Huntingto® Park, Calit. (5715 2 

pletely assembled - smaller Buenos Aires. 


durable INSTANT-USE 


smooth, solid, heavy-duty patch. 


emergencies. Immediate 


ment. 


ship- 


Request Descriptive 
Folder. . . and Details of 


FREE TRIAL 
OFFER 


FLEXROCK Co. 


3677 Filbert St., Philadelphia 4, Pa. 


Please send me complete INSTANT-USE in- 


formation . . . details of FREE TRIAL OFFER— 
no obligation. 


Address 


PATCHFLOORS 


. While Traffic Rolls 


Here's a new, fast way to patch broken con- 
crete without having to close off the area. Use 
-@ tough, plastic 
ane which you simply shovel into hole— 

p—and run traffic over immediately. NO 
WAITING. Bonds tight to old concrete. Makes 
Withstands 
extreme loads. Keep a drum on hand for 


The reliability of IMO “lube” and fuel oil service 
pumps is typified by their trouble-free perform- 
ance on a United States Destroyer reported to us 
by the Navy as having steamed over 84,000 miles 
on convoy duty during the post year, often cruis- 
ing as much as 28 days per month without time 


for normal upkeep and overhaul. 
Ask for 


| Catalog 1-115 


/M0 PUMP DIVISION 
of the De Laval Steam Turbine Company 
Trenton 2, New Jersey 


NICHOLSON TRAPS 


t UP Production BECAUSE THEY 


DOWN Trouble 


Many reports show that in- 
stallations of Nicholson Traps 
have stepped up production 
of heated units as much as 


30%. A size and type for 
every need. 


Shown above are T A Uleft) and 
C, two of five widely used Nicholson 
Thermostatic Industrial Traps; sizes 
a Ly for pressures to 225 Ibs. 

against air-binding, 
ribbi bee and 
Enormous water and discharging 
capacity. 


Traps @ Valves 
Steam Specialties 


W. H. NICHOLSON & CO. 


NICHOLSON 


WEIGHT-OPERATED STEAM 
TRAP 


Al ity trap for pressures 
1500 ibs. 1000 maximum 4. 


perature. Positive automatic intermittent 
action. Quick opening and closi valve. 
Water-sealed discharge. Catalog 


also shows Nicholson Piston-Ope 
Compressed Air Traps. 


Write for Trap Catalog 941, 
See our Catalog in Sweet's. 


125 Oregon St. 
Wilkes-Barre, Pa. 
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ing it possible for all boiler planis to 
be surveyed for these character -tics, 
Forms 1 and 2 contain information that 
changes only when equipment does and 
need be filled in only once for any 
equipment. Form 3 should be filli-d jn 
at least once a year. Form 4 is active, 
to be filled in often, especially -yhep 
changing coals. Form 5 simplifics re. 
porting a coal trial. 

E Russell Bassett has assume: his 
duties as manager of sales in central 
Pa., for The McClave Co (stoker- and 
grates) with his headquarters in Allen. 
town. Electric Storage Battery Co has 
assigned to Roland Whitehurst the title 
of sales manager for Exide. Machlett 
Laboratories announce the appointment 
of Henry J Hoffman as sales manager, 
power tube div, as well as administra. 
tive asst to Miles Pennybacker, y-p, 
Blackmer Pump Co transfers Ford 
Brown to Minneapolis, in charge of 
pump and accessory sales in that terri. 
tory. 


Philadelphia Gear Works announces 
that James N Morrell is sales manager, 
limitorque valve control div, and Thos 
V Withington asst sales manager. Vin- 
cent K Alexander is sales manager of 
Manheim Mfg and Belting Co (adjust. 
able V-belt). R A Maxwell is in charge 
of all tire sales except airplane in the 
combined automotive, aviation and 
Government sales div of The B F Good- 
rich Co. H B Lilley has been pro- 
moted by the steel and tube div, Timken 
Roller Bearing Co, to be sales develop. 
ment engineer, specializing in applica- 
tion of mechanical tubing to machine 
tool products, etc. Ray T Jenkins heads 
the new Houston Tex. div of The Mar. 
ley Co (cooling towers and spray 
nozzles), 


Eshelman & Potter (power engrg) will 
represent The Edward Valve & Mfg Co 
in southeastern U. S. Thos MacLachlan 
has been named general manager, N. Y. 
and export office of H K Porter Co, for 
locomotives, process equipment and 
pumps. Enterprise Engine & Foundry 
Co announces that E H Davis is mat 
ager of their new New York office, head: 
quarters for Governmental and commer 
cial activities on the Atlantic seaboard. 
Thompson-Hayward Chemical Co, (16 
midwest cities) will be exclusive repre 
sentatives on Griffin’s Hytemp Protec 
tive Coating for all the territory theit 
organization covers. 


Graham Transmissions (variable speed 
drives) announces appointment of five 
sales engrg organizations as represents: 
tives in their respective territories: 
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REDUCE DOWNTIME 
LOOK YOUR CONTROLS 


You’re heading for trouble 
when maintenance costs begin 
to run high 


AKE SURE that controls are not the weak link 

in an otherwise efficient production set-up. 

Avoid the possibility of breakdown, by early 

replacement of controls that require excessive mainte- 
nance attention. 

For unfailing regulation of pressure, temperature and 
flow, you can depend on McAlear Controls. Because every 
McAlear Control is individually developed for one job— 
and one set of operating conditions—precision engineered, 
metallurgically and mechanically, for long, trouble-free 
service. 

One by one, as industry has conceived new processes, 
McAlear has developed advanced instruments for their 
control requirements. If you have a control problem, call 


on McAlear engineers. Draw on their fund of experience 
and readiness to help you. For informative bulletins and 
catalog, write McAlear Manufacturing Company, 1913 S. 
Western Avenue, Chicago 8. 


Typical installations of McAlear pressure regulators used to maintain constant reduced steam 
Pressures from power plants to heating service in large Government Housing Projects. 


AVAILABLE SOON « AN IMPROVED DIAPHRAGM VALVE. New materials and 
radically improved design provide positive freedom from difficulties 
formerly encountered with diaphragm type valves. Unrestricted flow to 
full capacity of pipe line. Long-life, leak-proof shut-off surfaces. Com- 
pletely dependable in service with highly corrosive fluids. Vastly 


superior where solids are held in suspension. 
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DEPEND ON McALEAR AND YOU CAN DEPEND ON YOUR INSTALLATION [ES 
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Pictured above is a 
Sauerman Scraper Sys- 
tem operating a 10 cu. 
yd. Crescent on a stor- 
age area semi-circular 
in shape and 400 ft. in 
radius. This machine 
handles an average of 
400-tons an hour, either 
storing or reclaiming. 


Sauerman Features: 
Low-cost equipment 
@ One man operation 
® Greater safety 

© Upkeep simple 

© Fits any space 


WRITE FOR CATALOG 


562 S. CLINTON ST. 


BUILD UP 


YOUR COAL 
RESERVE 


the Economical 
SAUERMAN Way 


With a Sauerman Scraper you can store a 
maximum tonnage of coal in a given space 
and the entire cost will be only a couple of 
cents per ton stored and reclaimed. 


A Sauerman scraper layers the coal into 
the pile, avoiding segregation, and thus 
builds a high pile that is entirely homo- 
geneous. Chances for deterioration and 
spontaneous combustion are reduced to a 
minimum. 


There is a size and type of Sauerman ma- 
chine for any coal storage project, large or 
small. Typical layouts of every size are 
illustrated and explained in our catalog. 


SAUERMAN BROS., ne. 
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In recent months DOWN- 

INGTOWN has DESIGNED and 

BUILT units for the following unusual 

duties, as well as hundreds of heat exchangers, oil 
coolers, etc. for simpler applications: 

Cooling complex mixed gases with water. Condens- 
2) ing organic vapors (alcohols, solvents) with water. 
4 Boiling organic vapors (alcohols, solvents) with steam. 
Cooling methyl! alcohol with boiling Freon. Cooling 
complex mixed gases with boiling ammonia. Cooling 
diesel jacket water with crude oil. Write for details 
4 and literature. 


DOWNINGTOWN IRON WORKS 


ra DOWNINGTOWN, PA. 


HEAT EXCHANGERS 
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Frank Campbell Coe, Philad phia, 
Pa.; John B Foley, Jr, Co, Syr icuse, 
N. Y.; Paul M Kline, Clevelan., Q,; 
Bruce W Rogers, Akron, 0.; D W 
Smith, New York City. Kieley & Vuel. 
ler (automatic pressure and leve! cop. 
trol valves and equipment) appo'nt FL 
Murdock Co as sales representatives for 
Oklahoma and Daniel Orifice ‘iting 
Co for Texas and Louisiana. Paul 
Reinking now represents Belmoni Pack. 
ing & Rubber Co, as service en -ineer, 
making his headquarters in Dallas, 
Texas, and covering the south casterp 
and south central territories. 


Edison Electric Institute anuounce 
that they have set April 3 to 5 for their 
eleventh Annual Commercial Meeting; 
to be held at the Edgewater Beach 
Hotel, Chicago. All sessions are open 
to the electrical industry concerned with 
loadbuilding problems of the electric 
utility companies. 


Vannevar Bush, president, Carnegie In. 
stitution and director, office of scientific 
research and development, Office of 
Emergency Management, has been 
awarded the 1943 Edison Medal of 
the AIEE “for his contribution to the 
advancement of electrical engineering, 


particularly through development of 
new applications of mathematics to en- 
gineering problems, and for his emit 
ent service to the nation in guiding the 
war research program.” 


Westinghouse Elec & Mfg Co announce 
that: Herbert L Rawlins is mgr, protec 
tive devices, engrg dept, and A W Hill, 
design engineer, is mgr, power circuil 
breaker engrg. Wm J Massey becomes 
gen lamp sales mgr with headquartels 
at Bloomfield, N. J. Leon R Ludwig, 
formerly head, circuit breaker and pro 
tective devices, has been named mgt, 
motor div. Holder of more than 2 scott 
of patents, Mr Ludwig worked with Dr 
Jos Slepian to develop the ignitron, 4 
power tube that converts ac into de 
Harry H Chapman is mgr, transports 
tion dept, in Pittsburgh, following * 
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SAVES TIME 


FOR THE PIPING 


This bulletin will enable you to 
determine quickly and easily 
the required pipe wall thick- 
nesses for commercial pressure 
and temperature conditions. All 
you do is select a factor from a 
table, divide it into the working 
pressure and then refer the 
quotient to a chart. You have 
no substitution in formulae... 

no extensive calculations... 

no reference to codes or speci- 

fications. 

This bulletin will gladly be 
sent to anyone interested 
who requests it upon a busi- 

ness letterhead. Simply 
mention Bulletin 43-A and 
address the main office at 

St. Louis, Missouri. 


iment? 


Mip 


origi G & ATION- Wipe 


LOS ANGELES 


MIDWEST PIPING & SUPPLY CO., - 


Main Office: 1450 South Second St., St. Louis 4, Mo. 
Plants: St. Louis, Passaic (N. J.) ond Los Angeles eis 
Bldg. Houston— ell Bldg. « 
York—( Division) 50 Church St. Toles 539 Mayo Bldg. 


inc. rasnicators: AND MANUFACTURERS oF PIPE WELDING FITTINGS 
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The 


8 REASONS 
for the Superiority 
of G-T Packings 


1. SIMPLE LINE . . . makes 
correct selection easy 


2. COMPLETE LINE... an 
exactly suitable type for 
every service. 


3. SELF LUBRICATING .. . 
each individual strand 
saturated with lubricant 


4. SPECIAL LUBRICANTS 
. « lubricant for each 
service specially com- 
pounded in our own plant 


5. SELECTED YARNS . 
provide tensile strength 
and resist high tempera- 
ture 

6. CONSTRUCTION .. . as- 
sures maximum endur- 
ance, longest life, lowest 
friction 

7. EXPERIENCE. ..80 years 
of manufacturing experi- 
ence 


8. PERFORMANCE . . 
proven in thousands of 
- plants of every type 


lubricating 
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PALMETTO for steam, hot water, air, PALCO 
for water. PELRO for oils. CUTNO for alkalis, 
SUPERCUTNO for acids. KLERO for. foods, 
etc. PALMETTO SUPERSHEAT _PACKINGS 


YARNS ‘that make 


Ea G-T PACKINGS 


service-resistant 
and long wearing 


Oni the finest obtainable and most 
suitable materials are used in G-T 
Packings. 


For PALMETTO and other G-T Packings, 
high quality, long-fibre, heat-resistant. 
Canadian asbestos is carefully selected 
and processed in one of our own large 
plants. For SUPER-CUTNO acid-resistant 
Packing, only genuine South-African 
Blue Asbestos is used because it does 
not contain water. PALCO Packing, for 
cold water, is made of selected long-line 
cotton spun into a soft, lubricant-absorb- 
ing roving which is superior to flax and 
other materials. 


These are instances of how each G-T 
Packing is specially prepared for long 
life in the precise range of services for 
which it is designed. To 
assure lowest year-round 
packing costs and best serv- 
ice, insist on G-T Packings 
. . « obtainable from your 
dealer. 


GREENE, TWEED & CO. 


Bronx Bivd. at 238 St., New York 66, N.Y. 
PLANTS: New York, N. Y. and North Wales, Pa. 


reorganization of the central-station ind 
transportation dept, in which the letter 
was established as a separate indvstry 
dept. Lee W Ralston, formerly with 
Calif. state educ. dept, is supery’sor, 
industrial relations, mfg repair 
dept. Allyn R Heck, Cleveland ner. 
chandise mgr, Electric Supply Co. js 
now regional coordinator, electric-a pli. 
ance div. E V Wetmore is appo) ted 
N Eng. district mgr, Electric Su rply 
Co. 


General Elec Co makes these appoint. 
ments: R C Hardy, district mgr, ce)tral 
station div, Cleveland, succeeding the 
late E F Whitmey. E A Green jis asst to 
the mgr, motor div. Clifford H Beecher 
is district auditor, N. Eng. In Pittsfield, 
Fred G Stebbins is sales mgr, capacitor 
section, and Edw V Dillon, asst sales 
mgr, feeder-voltage regulators, trans. 
former div of central station div. Mrs 
Martha Kinzie has been elected asst 
secy, radio technical planning board, 
With L C F Horle and W B Cowlich, 
she will process the papers in the 
board’s work, to formulate plans for 
the technical future of the radio indus. 
try and services, including frequency 
allocation and systems standardization, 
Planning will be restricted to engrg. 


E J Strickland, Los Angeles, has been 
appointed Pacific Coast editor of 
Power. He will also represent three 
other McGraw-Hill publications—The 
American Machinist, Product Engineer 
ing and Factory. 

Strickland is a graduate of the U.S. 
Military Academy, West Point, and 
served a number of years as an officer 
in the Army. His business experience 


includes twelve years of engineering 
and sales work with the Southern Cali- 
fornia Gas Co, Los Angeles, and more 
recently, varied industrial and produc: 
tion-engineering work in the Los At 
geles area. His broad, practical exper 
ence and wide acquaintance in weste™ 
power circles will greatly strengthen 
Powenr’s representation of the Far West 
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BYRON JACKSON Type HDB double case pump for 


boiler feed and hydraulic press service. Capacities 


from 150,000 to 1,000,000 pounds per hour, at pres- 
sures from 1,000 to 6,600 pounds per square inch,—the 


highest pressure ever developed by a centrifugal 


pump.—Detailed Bulletin available. 


1872 


Awarded to 


sAngelesPlants—1942 BYRON JACKSON CO.- Los Angeles 


FACTORIES: Los Angeles & Fresno,.Calif., Bethlehem, Pa. + SALES OFFICES: New 
York, Chicago, San Francisco, Fresno, Salt Lake City, Tulsa, El Paso, Houston 
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NOW mone 


A manufacturer of water filtering systems had need for accu- 
rate dependable instruments to measure the flow. After careful 
consideration they chose 


HENSZEY FLOW INDICATORS 


Due to the fine performance of these, another order soon followed for 57 more. 
Now 80 are needed, and the “specs” leave no doubt that Henszey Flow Indi- 
cators are desired. 


They register the flow from zero to 100% indicating a pulsating flow exactly 
as it occurs Graduations on the easily read dial are uniformly spaced and give 
the information direct—without constants. There are only 
three moving parts—breakdowns due to complicated gears 
and mechanisms are eliminated. No additional sup- 
ports are needed—they go right in the line. 


100 


If you have a tough flow measuring problem con- 
sider Henszey Flow Indicators for the job—now 
performing in hundreds of manufacturing and 
processing plants from coast to coast. 


Send for Bulletin FI-1. 


HENSZEY CO. 


Dept. D3 
Watertown, Wisconsin 


FLOW INDICATORS 


Continuous Blowdown @ Distilling Systems © Heat Exchangers 
Feed Water Meters © Boiler Feed Regulators ©@ Proportioning Valves 
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Dr Harvey Nathaniel Davis, pre. dent, 
Stevens Institute of Technology aod dj. 
rector, Office of Production Re-sarch 
and Development, WPB, has beep 
selected an honorary member of ‘ie In. 
stitution of Mechanical Engine rs jp 
England, the college announced fe. 
cently. 

He is the fourth living Ameri:an op 
this distinguished list. The oth: s are 
Henry Ford, Professor A G Cristie, 
of Johns Hopkins University, aid (Or. 
ville Wright. The late Fred R Loy, 
former editor of Power, was siiuilarly 
honored while president of the Amer. 
ican Society of Mechanical Engineers, 

Dr Davis returned recently from Eng. 
land, where he had been on a govern. 
ment mission for the OPRD and the 
Combined Production Resources Board 
of Great Britain, Canada and the United 
States. 


Ammonia Soaks Up Heat 
(Continued from page 80) 


that the room air changes completely 
once an hour. This represents cooling 
2000 cu ft (10x20x10) of air from % to 
35 F. Weight of saturated air x its 
specific heat x temperature difference= 
Btu per hr. Weight of saturated air at 
90 F is 0.0709 lb per cu ft. Then: 0.0709 
x2000x0.2485 (specific heat) x55=1,938 
Btu per hr. 

3. Special loads: Assume two %4-hp 
fan motors operating continuously on 
the room cooling units, a total of 4% hp. 
One horsepower equals 2546 Btu, so % 


of 2546 = 1273 Btu (neglecting motor If you 
losses) . ful ly 

4. Product load: Suppose 500 bb of 
beef moves in and out of the room every that ‘ 
hour, and when put in storage it has a J RINC 
temperature of 90 F. Here again the 
formula is the same, or, weight x specific lL—M 
heat x temperature difference = Btu pet delive 
hr. Then: 500x0.74 (specific heat of I becay. 
beef) x55=20.350 Btu per hr. Adding hf 
all loads gives the heat that must be i 
removed from this particular cooling 
space every hour. your ¢ 
1—Insulation loss ......... 3.850 Btu H becaus 
2—Service load ........... 1.938 Btu 
3—Special load ........... 1,273 Bu will 
4—Product load .......... 20.350 Bu the cr; 

And MAC 
27,411 = 2.29 tons of refrigera JW. sor 
12.000 tion required. 
Q 13—Explain the term, one ton o 
refrigeration. 


A—The American Society Refrig 
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ncrease power output and 


Ifyou recognize engine lubrication as more than a necessary evil... If you 
fully appreciate the wide range of performance benefits and economies 
that can be achieved through superior motor oil, then try Macmillan 
RING-FREE. Keep accurate records and compare. Here’s what to expect: 


l—More fuel savings because RING-FREE reduces engine friction fast, 
delivers more power direct to the drive shaft; 2.—A sweeter running engine 
because RING-FREE lubricates more thoroughly due to fast penetration, 
high film strength, high heat resistance and long cling; 3.— Longer motor 
life and lower overhaul bills because RING-FREE reduces wear; 4. — If 
your engine is carboned-up, a cleaner motor results from RING-FREE 
because it removes carbon while the motor runs. 


It will pay you to operate with Macmillan RING-FREE Motor Oil in 
the crankcases of all your motorized equipment — Diesel and gasoline! 


MACMILLAN PETROLEUM CORPORATION 


50 W. 50th Street, New York 20 © 6245S. Michigan Avenue, Chicago5 © 530 W. 6th Street, Los Angeles 14 
Copyright 1944 Macmillan Petroleum Corp. 


UCES WEAR BY REDUC 
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cut costs with RING-FREE! 


Quoting the COXSACKIE MILL- 
ING AND SUPPLY CORPORA- 
TION, West Coxsackie, N.Y.: “Two 
years ago we started using your 
RING-FREE Motor Oil in our 80 
horsepower Diesel that furnishes 
power, light and heat for our milling 
operation. We immediately found a 
reduction of more than ten percent 
in our oil consumption and a corres- 
ponding reduction in the volume of 
fuel oil needed. 

. we have not had one stuck valve, 
the rings have remained free and we 
have a smoother running motor than 
at any time in eight years...” 
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Get 


BATES-GRATES 
FOR YOUR OPEN STEEL 
FLOORING AND YOUR 


FLOORS, TOO, WILL BE 


CLEANER AND SAFER 
= 


~~ cross bar? That gives a safer 


See that scraper tread—and 
-the crisp lines of the Hex 


and cleaner tread and at the bottom of 
those cross bars you find clean, well- 
shaped fillets made by the metal dis- 
placed in the Bates patented process 
—no metal is lost. The weld is cleaner 
and stronger. The floor is cleaner and 
stronger. Yet, opensteel flooring made 
under Bates patents costs no more. 


well-illustrated, 

8%" x 11" CATA- ; 

LOG NO. 43-44. It & 

gives complete 

data on fillet 
_welded Open 

Steel Flooring 

and Stair 

Treads, 


WALTER BATES COMPANY, INC. 
JOLIET + ILLINOIS 
OPEN STEEL FLOORING © STAIR TREADS 
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erating Engineers defines the standard 
commercial ton of refrigeration as the 
transfer of 200 Btu per minute, or 12,000 
Btu per hour. It is the basis of all re- 
frigeration calculations, whether for 
cold storage, air conditioning, ice mak- 
ing or ice-cream manufacture. When a 
person says he has a 70-ton ice plant— 
that is something else. He means that 
he can make 70 tons of ice in 24 hours, 
and the rated refrigerating tonnage of 
his plant, as defined above, might be 
150. 


Q 14—What is a reasonable tempera- 
ture difference between the outgoing 
cooling water and outgoing liquid am- 
monia from a condenser? 

A—This depends upon condenser 
efficiency, its condition, and the quantity 
of water put through it. Here are the 
actual operating conditions in a typical 
plant: 

Ammonia suction pressure, 38 psi 
gage. Ammonia discharge (condensing ) 
pressure, 138 psi gage. Condenser- 
water temperature 48 F, water from 
condenser 59 F, and ammonia leaving 
condenser 55 F. 

Theoretically, ammonia leaving a 
counterflow condenser should have al- 
most the same temperature as that of 
the entering water. Fig. 5 illustrates the 
action in a shell-and-tube unit under 
these conditions. 


Q 15—Draw a diagram and explain the 
pressure-enthalpy refrigeration cycle for 
ammonia. 

A—Enthalpy is the modern word for 
what was originally called heat—such 
as heat of the liquid or of the vapor. 
U. S. Bureau of Standards tables have 
not been brought up to date in this 
respect. 

Starting with the liquid in receiver C, 
Fig. 6X, ammonia expands at the ex- 
pansion valve with a large drop in 
pressure and small increase in volume, 
as indicated by line a-b in diagram Y. 
Next, it starts to boil in the cooling 
coil, changing from liquid to gas with 
a small drop in pressure and large in- 
crease in volume, such as line b-c. This 
is where it does the work of cooling. 

Then the vapor reaches the compres- 
sor where its volume is reduced and 
pressure increased, line c-d. This is 
where work is done on the ammonia. 
From the compressor, cycle is com- 
pleted in the condenser, where the gas 
changes to a liquid again, with, of 
course, a decrease in volume, line d-a. 
Theoretical temperatures and pressures 
given on the schematic layout indicate 
different phases of the cycle in a typical 
plant. In actual practice these values 
vary somewhat. 


] —Paint or spray brick- 
work with BRICKSEAL. 


2 —Light fire. Boiler is 
ready for instant use. 


Heat of fire-box vitrifies Brickseal per. 
manently into all refractory pores, 
cracks and joints, forming a highly- 
glazed, monolithic coating, impervious 
to slagging, clinkering, corrosive gases, 
flame abrasion and air infiltration. 


Brickseal will not crack or peel off due 
to sudden temperature changes, be- 
cause it remains semi-plastic until the 
furnace cools. Brickseal prolongs the 
life of new or old refractories for a 
fraction of the cost of relining. 


Write for Brickseal sample or repre: 
sentative, today. 


REFRACTORY CO. 


1029 CLINTON ST., HOBOKEN, N. J: 
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SPECIALISTS 


REQUIRED PRE-FABRICATE THIS SUBASSEMBLY 


This piece of pre-fabricated piping doesn’t look 
too difficult (and it isn't as piping jobs go) yet 23 
specialists from engineering to testing contributed 
their knowledge and skill to it. 


lf it were made in the field, most of these 
specialists would have to be there . . . (not an easy 
matter in these days of skilled labor and trans- 
portation shortages) or a large part of the work 
would have to be done by men not 
too well trained for it. Further, they 


would not have the advantage ot shop equipment 
which supplements the skill of the piping specialists 
employed by a qualified pipe fabricator. 


Pre-Fabricated Piping is delivered to you in a 
series of subassemblies, each made to fit exactly 
into the total plan. Each is shop tested, accurately 
aligned, heat treated and stress relieved when 
necessary, thoroughly cleaned and inspected. Erec- 

tion in the field is then a simple, 
rapid and economical operation. 


THE PIPE FABRICATION INSTITUTE 


to the Technical and Economic Problems in 


PITTSBURGH, PA. 
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SCOTTIE JR 
BSILER 


¢ High Pressure steam with this low cost “am 
boiler designed for economical operation. 
Compact, yet easily accessible. 
For 6" scale with pipe markings, 
write, Dept. 99-K 


KEWANEE, BOILER CORPORATION 


KEWANEE, ILLINOIS 
Division of American Radiator and “Standard” Sanitary Corporation 


EXTRA 


Get it from Pyrex brand 
Broad Red Line Gauge Glasses 


When you want extra visibility, call for Pyrex brand Broad Red 
Line Gauge Glasses. You don’t have to guess where the water line is, 


because it sLands out vividly. You can’t miss it, even from a distance. 

Illuminated from the rear, the transparent Broad Red Line is 
greatly magnified by the water column. There’s no doubt and no eye 
strain with Pyrex Broad Red Line Gauge Glasses. 

These glasses are made with machine drawn accuracy—a big help 
in preventing breakage from installation strains. Made from special 
borosilicate glass, they are resistant to the solvent action of steam or 
hot water and to sudden temperature changes and mechanical shock. 

Call your Mill Supply House and tell them to send out a couple of the 
Pyrex Broad Red Line Gauge Glasses. Install them and enjoy that 
feeling of security which results from extra visibility. 

Whatever particular condition your gauge glasses 
must meet, you'll find the answer in one of the types 

in the CoxninG and Pyrex Line. 

Write for Bulletin 817. It gives full details. 
Industrial Division, Corning Glass Works, 
4 ‘Corning, N. Y. 


are registered trade-marks ond indicate manufacture by Corning Glass Works. 


Con NNING Pyrex Gauge Glasses 


Gas Compressor Statior ; 
(Continued from page 92) 


by suction pressure, discharge pi: ssure 
or quantity of gas compressed. -)uan. 
tity of gas compressed can also be «aried 
automatically by changing comy:essor 
speed up to a certain point and by clear. 
ance pockets from there unti! com. 
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| ing tower and controlling them from the 


pressor output is zero. In insta! /ations 
handling a wide range of suction and 
discharge pressures, controlling com- 
pressor torque eliminates dancer of 
overloading the unit when pressure con- 
ditions exist that might damage working 
parts. This is done by unloading the 
compressor cylinder when it operates in 
an unfavorable range. 

Compressor-Station Buildings: Higher 
engine speeds reduce size of building 
necessary to house main units. For ex- 
ample, a main-line station consisting of 
six 1000-hp V-type engines shows a 
floor-space requirement of 0.7563 sq ft 
per hp, and a volume requirement of 
12.634 cu ft per hp. This allows 10 ft 
between end engines and wall and 5-ft 
alleyway around all units. The same 
horsepower in slow-speed engines would 
require 1.737 sq ft per hp and 24.313 
cu ft per hp. The higher-speed engines 
would also save 90 cu yd of foundation 
concrete, about 36%. 

A standard main-line-station building 
generally consists of a steel framework 
resting on a solid concrete basement 
wall carried up to main floor level. 
Basement floor rarely sets more than 
four ft below grade line, which allows 
compressor piping to come out of the 
station above grade. Outside headers 
rest on concrete supports, with valves in 
plain sight of operators. Catwalks to 
each valve provide convenience and 
safety. 

A solid brick wall rises from floor to 
window-sill level and corrugated transite 
forms the rest of the walls and rool. 
Steel-sash ventilating windows should be 
as airtight as possible. Although cor 
sidered a needless expense by some 
operators, an overhead crane reduces 
maintenance cost; capacity should e* 
ceed two tons. 

An exhaust-gas furnace or boiler, su? 
plemented by a gas- or oil-fired boiler 
for emergencies, usually handles heat 
ing. In the Dust Bowl regions. supply 
ing stations with water-washed 4! 
reduces maintenance costs. Another i 
novation involves placing motor-drive! 
water pumps in a doghouse at the cool 


switchboard. This decreases jength 
water lines and building space neede! 
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SMALL INDUSTRIAL | 
USAGE 

Praex brand High Pressure a 

steam and hot water. Machine | Beri 
Pyrex brand Red Line—Same work 
but with added visibility af- | 
forded by enameled red line. ' # ers 
Pyrex brand Broad Red Line that 
—Same but with fused-in broad | | ama: 

redlineforextra visibility. | — | | 
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Grinding mills used to reduce ore to appropriate size for treatment 


‘ 


NICKEL AIDS THE MINING INDUSTRY 
to KEEP ‘EM PRODUCING! 


Weapons for war get their start under- 
ground. 


And it’s modern mining machinery 
that speeds ’em on their first step to 
Berlin and Tokio. 


Through research and development 
work in the pre-war years, manufactur- 
ers have pioneered many innovations 
that make today’s mining equipment 
amazingly efficient. 

And in this war emergency, the indus- 
try is making the most of that equip- 
ment...working it harder, longer, often 
beyond rated capacity ...spurred on 
by the limitless demands of war. 


One reason the equipment holds up 
80 well...thanks to the foresight of 


design engineers...is that many of the 
critical parts are made of Nickel al- 
loyed materials. 


Nickel goes a long way to make 
those parts longer-lasting and more 
dependable. . . tougher, stronger, more 
resistant to corrosion. 


Hence, the use of Nickel is now so 
widespread that Nickel Alloys fortify 
nearly all kinds of mining and milling 
equipment parts... from drill bits and 
crusher frames to skips and cages, from 
ball mill liners to mine car axles. 


Throughout the years of research 
and planning behind this progress, it 
was our privilege to cooperate with the 
engineers who desired help in the se- 


lection, fabrication, and heat treatment 
of alloys. Whatever your industry may 
be... if you’d like to have such assist- 
ance ...counsel and printed data are 
available on request. 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical / 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York 5,N. Y. 
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“There is a valve that will “do”—or “there is a POWELL 
Valve that will do the job’’—what a difference in meaning. 


But as long as you have POWELL Engineering at your 
service, you'll never have to make a valve ‘‘do’’—because 
POWELL not only has a complete line of standard valves as 
listed in our general catalog but—POWELL Engineering is 
ready at all times to offer specialized service. 


Shown here are three of POWELL’S complete line of Steel 
Valves. These are especially suitable for controlling steam 
or boiler feed lines. POWELL Steel Valves are also available 
in both plain carbon molybdenum steel and highly alloyed 
steels for special boiler feed service. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 
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Fig. 1503 


Fig. 1503—Class 150-pound Cast 
Steel Gate Valve with flanged ends, 
outside screw rising stem, bolted 
flanged yolre and taper wedge solid 
disc. Sizes 1'’ to 24”’, inclusive. 


Fig. 3031—Class 300-pound Cast 
Steel Globe Valve, with flanged 
ends, outside screw rising stem, 
bolted flanged yoke. Sizes, 1’’ to 
inclusive. 


Fig. 6003—Class 600-pound Cast 
Steel Gate Valve with flanged ends, 
outside screw rising stem, bolted 
flanged yoke and taper wedge solid 
disc. Sizes, 1’’ to 24”, inclusive. 
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{ Stopping boiler troubles before they become critical. Hall 
Laboratories’ careful, periodic analysis of boiler water from 
your plant, coupled with simplified control analyses by the 
plant personnel, uncovers boiler troubles before they become 

; serious, permits preventive treatment which keeps plants in 

continuous operation. 


+++ ON SCIENTIFIC 
BOILER WATER CONDITIONING 


: genom every power plant engineer who reads ( 
this not only believes in preventive care as pro- 
tection against boiler failures, but to the best of 
his knowledge practices it. 
There can be only one reason, therefore, for the s 
endless recurrence of problems arising from scale, ) 
( 


corrosion, carryover and embrittlement. The meas- 


ures he can and does take don't go far enough. ‘The ; 
Cc science of boiler water conditioning and the 
| 


| 
7“ 
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Latest X-ray Equipment shows up constituents in 
complex boiler deposits which may be missed 
by other forms of analysis. This is an extra 
assurance you have that Hall Treatment will 
be correct. 


i iate d 1 are placed the tec 
“tecilities of the pionseriad 
in scientific boiler water 
addition, with your full cooperation, ra Serv 


1. Minimizes boiler outages caused by water. 
2. Helps maintain highest efficiency. 
3. Establishes non-embrittling water. 


4. Minimizes carryover. 

5. Prevents corrosion in boilers and 
associated equipment. 

6. Prevents deposition in water lines and 
cooling systems. 


For controlling silica scale and 


corrosion in high-pressure boilers 


The new Hall P-T-X System, based on a potas- 
sium equilibrium instead of sodium, is showing re- 


markable results in eliminating troubles in high-pres- 


sure boilers which had previously defied solution. 


remedying of trouble-making conditions call for 
the specialized supervision of the experienced 
physical chemist. Few engineers have either the 
preparation or time to meet this additional re- 
quirement. 


That explains why even the most modernly 
equipped and competently staffed power plants 


rely on the cooperative assistance of Hall Labora- 
tories. 


Hall preventive care is an original and exclu- 
sively Hall development, the product of twenty 
years’ experience in keeping the nation’s boilers 
on the line. It cannot be duplicated because no 
other service in the world can offer its scientific 
background, substitute for its Hall-trained field 
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personnel, or even approach its many contribu- 
tions to industrial water treatment. 


And, now to this record has been added a new 
accomplishment—the Hall P-T-X System—which 
provides the first actual solution for many prob- 
lems originating in the steam-water interfaces of 
the boiler system, particularly metal corrosion and 
siliceous scales. 


a. ees 


Why not let us explain more fully how Hall 
service in preventive care will enable you to share 
in this knowledge and experience? 


— 


HALL LABORATORIES, INC., Hagan Building, Pittsburgh 30, Pa. 


Subsidiary of Hagan Corporation 


| 


HAGAN 
HALL 


BUROMIN 
CALGON 
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LST(LandingShip 
Tanks) 328 ft. 


‘ 
) 
. LCM (Landing Craft Mechanized) 50 ft. LCI (Landing Craft Infantry) 157 ft. 


LCT (Landing Craft Tanks) 105 ft. LCV(P) (Landing Craft Vehicle Personnel) 36 ft. 
5 
with 
‘ N the face of enemy fire these remarkable invasion boats nose in on enemy 
© shores and pour out America’s tough fighters and fighting equipment. 
Pe oe They move on split-second orders—must get in and out again by them- 
_ selves—on the dot, come hell or high water. 
a | It’s the kind of service that calls for utmost reliability and quick response. 
R ‘se In these capable craft—from the 36-foot LCV(P) to the big 328-foot LST 
iad —you find the engines America and our Allies know so well, General 
Motors Diesels. 
ee , To these engines are assigned the jobs that call for the greatest de- 
aM pendability the engine world knows. | 
ENGINES . . . 150250 HP. . . DETROIT DIESEL ENGINE DIVISION, Detroit, Mich 
Engines of this series power the LCI and all the smaller landing craft® 
LOCOMOTIVES ......... . ELECTRO-MOTIVE DIVISION; La Grange, 
GENERAL MOTORS Engines from this Division propel the giant LST vessels 
DIESEL 
POWER “ENGINES . . 150 to 2000 H.P: . . CLEVELAND DIESEL ENGINE DIVISION, Cleveland, Ohio” 
More than 40 types of Novy vessels are powered by engines of this Division 
POWER © March, 1944 209 
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It fits 
perfectly... 


One body takes either 
the rising stem or non- 
rising stem trim assem- 
bly. A timely feature 
when it’s necessary to 
convert from one type 
to the other. Simply 
loosen the trim assem- 
bly and lift out. The 


body remains in the line. mal 
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SIMPLICITY OF DESIGN MEANS EASIER MAINTENANCE, t 
Ib. S.P. 9. 212 
Dov ge D; 
Rising Ste™ Non-Rising Gore 
210 


VALVE CARE 
good budineds 


NOW, especially, when the demand for valves is taxing 


deliveries, it is imperative that you make your present valves 


last longer and serve better. 


It’s a challenge to every maintenance man to keep an eagle 
eye on the valves he now has in service... to see that they are 
checked and serviced regularly and thus forestall, as far as 
possible, the need for replacements. 


Lunkenheimer Valves are easy to keep in good condition. Sim- 
plicity of design, with a minimum of working parts, makes 
them readily accessible for inspection and maintenance 
follow-up. 


Let your Lunkenheimer distributor help you with your main- 
tenance, repair and operating problems. His facilities and ex- 
perience are at your call. 


ESTABLISHED 1862 


THE LUNKENHEIMER 2: 


—=QUALITY’=— 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13. CHICAGO 6 
BOSTON 10 PHILADELPHIA 7 


EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 13.N. Y. 


No. 11012-53-42 
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At the Benson Electric Company,” adds 
Mr. Mahan, who is manager and chief electri- 
cal engineer, ‘‘we have standardized on BUSS 
Super-Lag fuses for the past 714 years, using 
them exclusively on all wiring and motor 
installation jobs. 

‘We have found that BUSS Super-Lag links 
and the design of BUSS fuse cases can be de- 
pended upon to prevent needless shutdowns of 
heavy starting equipment such as welders and 
motors. It is doubly important in shipyards 
like the Globe Shipbuilding Company, that 
are rushing material for war, that outages be 
held to an absolute minimum. 

“This installation includes 10—400 ampere 
feeder circuit switches. Off each is run 24 
—60 ampere circuit switches 
serving electric welders. 

“From our past experience 
we are sure that the installing 
of BUSS Super-Lag fuses at 
Globe Shipbuilding Company 


Why BUSS Fuses 
Don’t Blow Needlessly 


10 FEATURES The SUPER-LAG ee.) will eliminate many needless 
in the design of the us development in Fy production losses.” 

FUSE-CASE help PY the FUSE-LINK 

make it possible... completes the job. WO 


uper-La 
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shutdow™® at Gl oke 
Sa CONTRACTOR, ERANK MAHAN oF BENSON 
ELECTRIC COMPANY: SUPERIOR, wisconsin 


FUSES 
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You, too, can profit by standardizing on BUSS fuses 


Mr. Mahan’s experience that led him to 
specify BUSS fuses at Globe Shipbuilding Com- 
pany is a typical reaction of men who have 
tried these fuses. It is proof that shutdowns 
caused by needless blows can be prevented— 
and adequate protection can be provided in the 
same protective device. 


As for BUSS Super-Lag fuses—the experi- 
ence of thousands of plants throughout all 
industry has proven time and again that by 
using them you can obtain trouble-free protec- 
tion at a lower overall cost than with any other 
renewable fuse. 


They require no maintenance or periodic 


inspection. They don’t open needlessly. If one 


opens, you know there is some fault that needs 
correction. 


Here is Why BUSS Super-Lag Fuses Greatly 
Reduce or Entirely Prevent Needless Blows 


The fuse case is designed to insure good con- 
tact on the link, even when the fuse is renewed 
by an inexperienced person—and it is so de- 


signed that vibration or heavy overloads or the 
constant heating and cooling of the fuse will 
not permit poor contact to develop. Thus, ex- 
cessive heat which causes fuses to blow when 
they should not is prevented. 


The fuse link used is the famous ‘‘BUSS 
SUPER-LAG.” It has lag-plates attached 
which give it a long time-lag so that unusually 
heavy starting currents or other harmless over- 
loads will not cause the fuse to blow. 


And Here is How to Solve the 
“Shutdown Problem” in Your Own Plant 


Pass the word along that all purchase 
records dealing with circuit protective devices 
should be immediately changed to call for 
BUSS Super-Lag Renewable fuses. Then, as 
fuses are replaced or new installations made, 
your plant will automatically get the benefit 
of the carefree, trouble-proof protection that 
BUSS Super-Lag fuses give. 


BUSSMANN MFG. CO., University at 
Jefferson, St. Louis, Missouri, Division McGraw 
Electric Company. 


Through Wholesalers 
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FOR WAR AND POST-WAR 


Today, as since Pearl Harbor, Clarage 
is playing an important part in meet- 
ing the enormous demands of indus- 
try, shipbuilding and government for 


air handling and conditioning units. 


* Tomorrow, after Victory, our long 
pre-war experience, plus notable 
research advancements born of war, 
will prove exceedingly profitable to 


those with peace-time requirements. 


* If you have an immediate and war- 
essential problem, look to Clarage 
NOW for units expertly designed and 
specifically built to your particular 
job — and for prompt deliveries. 


* Or, if you are thinking in terms 
of post-war service, look to Clarage 
NOW for any desired planning and 


cost-determining assistance. 


* Thus, when the time comes for 
action, your installation may be com- 
pleted without delay and may incor- 
porate the latest improvements in air 
handling or conditioning technique 
and equipment. 


AIR HANDLING AND AIR CONDITIONING NEE} 


AIR CONDITIONING 


Clarage builds both central station and unit a 
conditioners —- suitable for complete conditioning 
heating or cooling, humidifying or dehumiditying. fr 
The unit conditioners (floor and suspended types) 
can be easily installed without costly building 
alterations; used with or without duct work, 


EXHAUST FANS 


Clarage Exhaust Fans are made to cover all kinds 
of exhaust and blow pipe and pneumatic conveying 
requirements; used for dust collecting, removing 
fumes, and for conveying through pipes such mate- 
rials as shavings, grains, etc. Fan Wheels stati- 
Cally and dynamically balanced. Famous Clarage 
dust-proof, oil-tight bearings standard equipment. 


LARGE AREA HEATERS the 


Clarage Unitherm Unit Heaters are designed for har 
service in factories, mills, etc. Equipped with 
centrifugal fans, they deliver heat at high velocity 
spreading it over wide areas. Both floor and sus- 
pended types available. Also Clarco (propeller 
fan) unit heaters for small factory areas, offices, 
stores—easily installed along walls or at ceiling. 


COMPLETE 
IMMEDIATE HELP IN 45 CITIES AIR CONDITIONING 
Each Clarage branch office is manned by experts —by Clarage ® 
engineers long experienced in satisfactorily meeting air handling COOLING 
and air conditioning requirements of every conceivable kind. . 
%*% Whether you have a war-time or post-war problem, you will VENTILATION 
find these application engineers eager to cooperate. You will like + 
the intelligent way in which your inquiry is handled. FACTORY HEATING 
% Illustrated above are only a few of the units and systems 


FANS and BLOWERS 
for 
Clarage Company. INDUSTRIAL NEEDS 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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built by Clarage. Write for catalog showing our complete line. 


MECHANICAL DRAFT 
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GET THIS 
— 
ouGHER sEATS & piucs \> 
These CO" be eve” super | 
4 
| 
Available in sizes from y%"" to of”... 0 all pressures up to g00 Ib. ot 750° F., of 1500 Ib. cold working pressure- * 
THE CHAPMAN vALVE MFG- COMPANY 


GLOBE STEEL TUBES - - Basic Material in the 
Construction of All Types of Military Equipment 


Airplanes, ships, tanks, trucks, jeeps, water stills, bail- 
out oxygen bottles for aviators, torpedoes, bombs and 
other types of ammunition, rolling kitchens — nearly 
every kind of front line and back-of-the-lines equip- 
ment requires steel tubing as an essential component. 


The physical “specs” for these tubes vary all the way 
from high strength for support and pressure — 
tions to high resistance to corrosion from food acids 


or exhaust gases. 
Globe Seamless Pressure and Mechanical Tubing, % 
Globe Stainless Steel Tubing (Seamless and Glo- | 
weld) and Globeiron Seamless Tubing have helped 
solve most problems in steel tubing encountered 

by the builders of equipment for our armed forces. 


Globe engineers and Globe production facilities have 
rendered service to many manufacturers in carrying 
on wartime activities. Globe’s completely equipped 
chemical and physical laboratory is constantly avail- 
able for any tests desired by users of steel tubes. 


GLOBE STEEL TUBES CO., Milwaukee 4, Wisconsin 
STAINLESS TUBES 


* BOILER TUBES ‘ 


* GLOBEIRON TUBING 
GLOWELD TUBES ES 


CONDENSER AND 
HEAT EXCHANGER 
TUBES 


MECHANICAL TUBING 
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UNDERGROUND STEAM 
LINE INSULATION 


e truly amazing ““Z’’crete system is the modern, superior method of 
nsulating underground steam or other types of piping. It is a new, fast, 


practical way of installing insulation and offers many advantages. 


It creates a continuous, unbroken 

covering of insulation around the 
pipes which affords greater oper- 
ting efficiency and greatly simplifies 
vaterproofing. 


It forms a solid covering of per- 
manent water-repellent insulation 
round the pipes which eliminates 
vints, hollow spaces or conduits 
hich can fill with water should the 
aterproofing leak. 


It makes an embedment of insula- 
: tion in which the pipes are buried 
Pat can be very simply and efficiently 


aterproofed on all sides at time of 
stallation, 


It provides a highly efficient insu- 
lating material of a permanent 


nature composed of “Z”’crete aggre- 
gate, Portland cement and a special 
integral waterproofing. 


These materials combine to form 
an insulating concrete which is not 
subject to disintegration upon 
wetting, is fireproof, chemically in- 
ert, rotproof and integrally water- 
repellent. 


It minimizes the danger of damage 

to the insulation or waterproofing 
due to shipping or handling because 
both are installed after the pipe is 
laid. 


In short, it greatly simplifies the 
whole problem of installing and 
insulating underground pipe lines. 


For information and engineering data, write to 


NIVERSAL ZONOLITE 


INSULATION CO. 


DEPT. P1, 135 S. LA SALLE ST., CHICAGO 3, ILL. 


OWER March, 1944 


“Z'"'Crete insulating concrete 
Precast blocks for pipe rests 
Porting medium ___ — 
Waterproofing 


Concrete bose / / 


Completed "Z" crete System before backfilling 


COUP ON------ 


Universal Zonolite Insulation Co. 
Dept. P1, 135 S. La Salle Street 
Chicago 3, Ill. 

Please send me full information about 
the “Z’’crete systems for underground 
pipe insulation. 


Address 
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Increase Your Manpower 


ROTO 


TUBE 


One-man 
operation 
saves labor 


and time 


Roto Tube Cleaners, 
equipped for one- 
man operation, are 
relieving the acute 
shortage of help in 
hundreds of plants throughout the 
country. An air valve on the motor 
permits the operator himself to con- 
trol the air, eliminating the need 
for a helper, and saving time-loss 
due to signalling. Roto offers you 
the kind of tube cleaning perform- 
ance that you need to meet today's 
critical requirements. 


The ROTO Company 


145 Sussex Ave., Newark I, N. _J. 


pu “AMBEST"™ toa 
long life test on any tough job 


This UNIVER- 
SAL packing 
—of long, pli- 
able, anti-fric- 
tion metallic 
alloy strands—assures low cost, long 
life packing protection and easy applica- 
tion on any rod in good condition. 
“AMBEST’—available for all pressures 
and temperatures up to 550° F.—is 
recommended for pumps, compressors, 
engines, throttles and valve stems. All 
needs are supplied by one packing when 
you use “AMBEST.” 


Write for Working Sample 
Send for 36 page catalog. 


EUREKA PACKING CO., 294-296 46th St., BROOKLYN 20, N. Y. 


modern 


QUICK precision adjus 
ment with Laminum shims helj 
modern machine design, constru 
tion and operation ... sets a ne 
pace in production efficiency. 
Shims cut to your specifications. Stock sii 
materials obtainable from your deal 


Write us for further information and si 
application chart. 


Laminated Shim Comp! 
Incorporated 


61 Union Street Glenbrook, 


FOR 


THE SOLID SHIM THAT 
2041 
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Alarge mid-western oil refinery, generating 2,000,000 
lbs. of steam per day, was plagued with a serious carry- 
wer condition which was working havoc on super- 
heater tubes, turbine blades, steam lines, valves and 
taps. An attempt to minimize carryover by maintain- 
ing the almost unbelievable blowdown rate of 25% 
hiled to correct the condition; superheater tubes con- 
tued to burn out so rapidly that the superheaters 
vere removed in a final effort to keep boilers on the 
line... but to no avail. 


V.H. & L. D. BETZ engineers were called in to make 
‘complete plant study. Recommendations were 
quickly made which entirely eliminated carryover and 


ON ALL WATER PROBLEMS 


OWER « March, 1944 


CHEMICAL ENGINEERS AND CONSULTANTS 


the abnormally high blowdown rate of 25% was 
reduced to 8%. Superheaters were re-installed and 
after eighteen months of operation not one tube has 
failed. Boilers now remain on the line from twelve to 
fifteen months with boiler efficiency stepped up and 
production rates increased through the elimination 
of “bad steam”. 


An exceptional case? Not at all. It is typical of the ser- 
vices rendered to industry by W. H. & L. D. BETZ. It 
illustrates how the facilities of this nationwide organi- 
zation of chemical engineers and consultants are being 
employed to solve problems relating to the condition- 
ing and correction of boiler feed water. 


W.H. & L. D. BETZ 


sf 
” 
a 
& 
2 
219 


SAVE onrurnace 
MAINTENANCE by laying up fur- 
nace linings with Adamant. . . the 
| fire brick cement of proved great 
bonding strength.” Adamant ac- 
tually welds the brick together... 
protects the construction at the 
~ joints where failure usually begins. 


RECORDS 


PACKING 
Costs 


ADAMANT 
Stronger by Test bag 


impartial laboratory 
tests showed Adamant 
has a bonding 
strength of 800 Ibs. 

at room temperature; 
1270 Ibs. at 2600° F. - 
Adamant hasaP.C.E. 

3000° F. plus. For 

more details, write 


GUARANTEED 
TO STAND UP! 


Every Hercules Float carries our guaran- 
tee to stand up under 350 lbs. working 
Pressure and 500 degrees temperature. 


Fabricated of seamless “os under our 
special spinning process rcules Floats 
are uniform in thickness and high in 
mechanical strength. 


You can depend on Hercules for floats— 


Next Packing Job 
in standard shapes up to 10 in. and in eX aC Ing 0 
special types to your specifications—to 

give. dependable, economical 

= L-A-S-T! 
care-free maintenance of water 


level in your heaters, tanks, reservoirs 
and other equipment by specifying 


‘HERCULES, During these days of increased 


production, it is especially an- 
noying and costly to experi- 
ence shutdowns due to packing 
trouble. 


There is a solution. Install 
France “Full-floating” Metal 
Packing in your engines, 
pumps and compressors. The 
result is increased efficiency. 
And each job lasts for years 
without maintenance expense. 
Saves money, too, in the long 
Savings of hundreds of tons of ' run. 
coal per year have been report- 
ed when Frederick Stokers were 
installed. The fully active grate 
surface, continuous speed type 
transmission, completely enclosed 
windboxes and mechanism are 
only a few of the Frederick en- fis tmple os ABC. 
gineered features that combine 
to give you maximum cumbustion Write for details and 
a tails. Write for it 


HERCULES FLOAT WORKS 
206 Frankiin St. 
SPRINGFIELD, MASS. 


784 S. Swanson St., Philadelphia 47, Pa. 
In Canada, Canadian Botfleld Refractories Co., 
Ltd., 171 Eastern Avenu 


‘Toronto 


Installation is a simple pro- 
cedure. See that the rings are 
installed as lettered to corre 
spond with similar 
letters on the case. 


job L-A-S-T! 
today — there's 


no obligation. 


THE FRANCE PACKING COMPANY 


Tacony Philadelphia 35 Penne. 


HOPPER OR BIN FEED 
200 to 850 LBS. PER HOUR 


Clinker type, or Side Dump- 
ing Grate, Hopper or Bin 
Feed Models. 


IRON & STEEL CO. 
Frederick, Maryland 


Mid-Continent Representative: 
Mr. J. M. FULLER, 3725 West 7th St. 
FORT WORTH, TEXAS 


Original 


TRANG 


METAL PACKENG 
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INVESTIGATE 


WITH 


os 


o brick and mortar structure to build, since I-T-E 
Weatherproof Switchgear can safely be placed anywhere out- 
) doors. By choosing a location close to the plant area where 
! wer is used, cables for low-voltage current can be short. 
ese are savings. Add to them the provisions I-T-E makes 
for long service life under outdoor conditions—tightness of 
welded-steel structures, the protection qualities of I-T-E 
| finish, the durable circuit breakers capable of performing with 
. minimum of maintenance. Let I-T-E engineers give you the 
cost figures of outdoor substations in accordance with your 

specifications. 


Representatives in Principal Cities 


IMMERSED IN AIR 


AIR SWITCHGEAR 


ENCASED IN STEEL 


0) OUTDOOR TRANSFORMER — Sup- 

plied by a well-known trans- 

former builder . . . 100 to 1500 kva 

Por cooled with oil or non-flaming 
uid. 


INCOMING LINE CONNECTION—May 
ea junction box, as shownora 
disconnecting switch, pothead or 
power circuit breaker. onnec- 
tions to overhead lines can also 
arranged for. 


CONNECTION THROAT — Depend- 

ably weatherproofed . . . con- 
nects transformer secondary ter- 
minals to secondary bus. 


WEATHERPROOF HOUSING — A 

strongly-built rain and wind- 
resisting housing for the circuit 
breakers. Roof construction is 
thoroughly weatherproofed, while 
permitting extension of the original 
structure. Adequate ventilation is 
provided for. 


FULL-LENGTH DOORS — Three- 

point latches, stiffening braces, 
flanged edges and concealed adjust- 
able hinges are furnished. Provi- 
sion can be made for locking the 
doors when closed. 


CIRCUIT BREAKERS — Drawout 
7 type, manually or electrically 
operat . current and inter- 
rupting rating to suit your require- 
ments. Each breaker is protected 
by a hinged door with ventilating 
louvers and may be operated manu- 
ally without opening door. In ca- 
pacities up to 1600 amperes, the 
circuit breakers are mounted three- 
high as shown. A wide range of 
protective devices is available to 
guard against overcurrent, short 
circuits, low voltage and other ab- 
normal conditions. 
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ETRICK 


| farsa it is an ordinary boiler furnace or a com- 
plicated new chemical process, Detrick can be 


relied upon to see to it that the furnace enclosure func- from 
tions properly. In the field as on the drawing board and | 
Detrick engineers have gained a reputation for thor- te 
oughness, originality and the type of direction that gets integi 
things done. Worn 
Proof of this statement lies in the thousands of Detrick as 
Walls and Arches that are today giving excellent 

service under conditions far more severe than originally “ 
contemplated by their designers. 

A new 80-page book de- 

scribes the construction 

principles learned during 

30 years of concentrating 

on the problems of enclos- 

ing heat. Ask for your copy Phi 
of “DETRICK FURNACE 
ENCLOSURES.” oper 
M. H. DETRICK CO. a, 


140 S. Dearborn St., 
Chicago, Ill. 


. 
i | 4 4 4 
Pp 
USE DETRICK INSULATION... PLASTIC or BLO 


PEL SAY IT’S MADE ACCURATELY... THEY ALL ARE 


‘WELL, THAT’S WHY PHILADELPHIA 
WORM GEAR 
REDUCERS RUN 
FOR YEARS 
WITHOUT 
TROUBLE 


Behind the efficient, trouble-free power transmission service 
from a Philadelphia Worm Reducer is the particular design 
and perfect meshing of the worm and worm wheel that 
produces a maximum rolling action and a minimum slid- 
ing action. Of course, this can only be achieved when the 
integral parts are extremely accurate ...and Philadelphia sf iiss 
Worm Reducers are just that. Little wonder that efficiency Being made in both horizontal and vertical types, Philadelphia Worm 


fecords of 85% to 95% are common. Gear Units will fill the need exactly, practically anywhere a right angle 
drive is indicated. For details get our Catalog #25. 


LIMITORQUE VALVE CONTROLS 


ERIE AVENUE & G STREET 


PHILADELPHIA 34, PENNA. 
MEW YORK, PITTSBURGH, CHICAGO 


Philadelphia 
LIMITORQUE 
CONTROL 
Operates all types 
of valves, ete., 
safely, economi- 
sfrom convene 
stations. 


Philadelphia 

GEARS 
All types and sizes 
of industrial gears. 
Can be supplied 
in all materials, 


Philadelphia 
HERRINGBONE 
SPEED REDUCER 
for he: loads at high 
speed. Single, Double, 
Triple Reductions, various 
fatios and horsepowers. 


Philadelphia 
WORM GEAR 
SPEED REDUCER 
right angle drives 
vertical or horizontal. 
Wide range of ratios 

and horsepowers. 


Philadelphia MotoReouceR 
The ical self-contained drive, 
Horizontal or Vertical types — various 
ratios and horsepowers. 
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The facts you 
Want ON 


MODERN 
TURBINES 


Edited By 
LOUIS E. NEWMAN 


Turbine Division, 
General Electric Co., 
Schenectady, N. Y. 


Written By 
LOUIS E. NEWMAN 


ALLEN KELLER 
JOHN M. LYONS 
LAWRENCE B. WALES 


Prepared for 
ENGINEERS interested in the Specification, Selec- 
tion, Application and Operation of Steam Turbines 


Men who work with Turbines want 
FACTS. Briefly, then, it can be stated 
that MODERN TURBINES is one 
of the best and most comprehensive 
books available on all kinds of steam 
turbines and generators, whether acti- 
vated by liquid, gas, or vapor. 


In one compact volume, MODERN TUR- 
BINES supplies not only essential basic 
information but the working tools for thor- 
oughly understanding simple and complex 
turbines, their performance characteristics. 
how to select don for most efficient and 
economical performance, methods for quickly 
and accurately estimating steam performance 
without claborate calculations, 


The table of contents shows the 
range of topics covered: 


. Fundamentals of Steam Turbines 
of Steam Turbines and Range of Condi- 
ons 
The Steam Chart and Theoretical Steam Rate 
Estimating Performance in Terms of Steam Rate 
Estimating Performance in Terms of Heat Rate 
Performance Charts for Condensing. Non-Con- 
densing, and Automatic Extraction Turbines 
. Changed Conditions 
. Steam Turbine Governors 
. The Generator 
APPENDIX—Turbine Generator 
Recommended Practices 
REFERENCE LIST 
INDEX 
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These helpful practical features and 
labor-saving suggestions are also 
included: 


¢ How to arrive at a method that works for re- 
juvenating worn-out turbines 

. }. J to effect real savings with low-pressure tur- 

ne 

* How to solve ticklish problems of heating and 
ventilation 

* How to lay out a new power plant, or recondi- 
tion an old one 

¢ How to select a turbine for specific needs 

How to simplify involved calculations 


If you are a px wer plant engineer or opera- 


tor, a mechanical or electrical engineer, you 
will find MODERN TURBINES valuable in 
saving man-hours and dollars. 

175 Pages illustrated $2.50 


ON APPROVAL COUPON 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue, New York 16, N. Y. 


Please send me a copy of MODERN TURBINES on 
ten days’ approval. At the end of that time, if I 
decide to keep the book, I will remit $2.50 plus 
postage; otherwise [ will return the book postpaid. 


NAME ....... 


ADDRESS 


CITY AND STATE.. 


EMPLOYED BY 
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LIQUID LEVEL CONTROL 


with Dia-Ball packless transmission uiit 


A Packless, Leakproof Transmission Unit {or 
Liquid Level Controllers and Control 


No. 161D Packless Float ag and No. 
66B Packless Control Val 


No. 164D Packless Float Box i Ex- 
No. 97SH 


plosion Proof Switch and 
Solenoid Valve with Explosion Proof 
Solenoid Case. 


| 

a 


No. 162D Packless Float Box with 


Pilot Valve and No. 
Motor Valve. 


14 Diaphragm 


@ REPLACES conventional outboard 
ball bearing packing box. 


© SAVES time and maintenance nui- 
sance for busy engineers. No leaky 
shaft or stem packing with which to 
contend; no packing box nuts that 
need be taken up. 


@ PROTECTS against danger of in- 
flammable or volatile liquids leak- 
ing and causing fire or explosion. 


e@ IMPROVES control operation 
throughout straightlined power 
transmission, minimum of friction, 
and increased sensitivity. For pres- 
sures up to 300 p.s.i and tempera- 
tures up to 300° F. 


@ AVAILABLE on Davis Liquid 
Level Controllers, Lever Operated 
and Solenoid valves. 


For complete details write for literature 


DAVIS REGULATOR COMPANY! 


2540 S. Washtenaw Ave., 


Chicago, 


The Davis Dia-Ball is an improved pack- 
less transmission unit for Liquid Level 
Controllers and Control Valves. 
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IN GREAT 


U.S. AIRCRAFT PLANTS 


INDUSTRIAL TROL-E-DUCT BRINGS 
POWER CLOSE TO THE TOOL 


In these days of fast-moving production \ 
lines and frequent changeovers, war plants 
must have a movable source of power for 
portable tools. 
Only Industrial Trol-E-Duct can fully meet 
this need. Here, the source of power moves 
right along with the tool and the tool moves BullDog’s new “T” type sliding 
tight along with the work. disc trolley conserves critical 
Gone are the hazards and interruptions material without any sacrifice 
caused by fixed plug-in points. With Indus- of operating effectiveness. 
tial Trol-E-Duct, safety goes up, production 
me goes down and extensive savings are 


effected in wiring and other fixed equip- 
ment, 


Because of its special enclosed design it 
” ideally adapted to crane and hoist appli- 
‘ations in place of the dangerous open 


trolley wire. Box 177, R- Pk. end How power follows the tools 

Write for descriptive folder giving com- Detroit 32+ of in another big war 

Plete details BullDog Electric ing wings for combat planes. 
Conada, ttd., Toron'™ 


neering Offices 


Field Engi 


in All Principe 


In addition to its three famous lines of Bus Duct, BUStribution DUCT for “plug-in” power, Universal Trol-E-Duct for flexible lighting 
and Industrial Trol-E-Duct for movable “loads,” BullDog Electric Products Company manufactures a wide line of other products for power 
distribution and control, including Vacu-Break Safety Switches, SafToFuse Panelboards, Circuit Master Breakers and Switchboards. 
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BREECHINGS 
AIR DUCTS 
UPTAKES 
HOPPERS 
STACKS 
For the Utmost in 


Efficiency and 
Long Life Specify — 


CONSTRUCTION 


CONNERY CONSTRUCTION CO. 


SECOND & LUZERNE STS. PHILADELPHIA 


BACK THE ATTACK 


BUY WAR BONDS. 


Make equipment last. 
BUY WAR BONDS. 
Make every B.t.u. do its full job. 


Save at least 10% of 
every paycheck in 
bonds. 


6. Read every issue of 
POWER to help you 
build plant economy. 


BOILER SCALE 
AND 


Taylor Phosphate Comparator 


is Effective Safeguard 


Maintain high production rates by keep- 
ing down the common enemies of boiler 
efficiency . . . scale, corrosion and em- 
brittlement . .. through scientific phos- 
phate control. 


The Taylor Phosphate Comparator will en- 
able you to determine and consequently 
control, quickly and accurately, the phos- 
phate content of boiler water. Determina- 
tions are simple. Just move the non-warping 
plastic slide in front of the sample until a 
color match is obtained, then read the 
phosphate content directly from the values 
engraved on the slide. Accuracy is as- 
sured, for all Taylor liquid color standards 
carry an UNLIMITED GUARANTEE 
AGAINST FADING. 


Taylor High (or Low) Phosphate 
Slide Comparator complete. .$19.00. 
F.0.B. Baltimore. 


Taylor Boiler Water 
Slide Comparator 


A portable outfit obtainable in two 
models: Model P for of phos: 
phates only, 
carrying case—$26. Balti- 
more 


Model W for control of both pH and 
phosphate, complete in campact 
carrying case—$50.—F.0.B. Balti- 
more. 


See your dealer or write direct 


W. A. TAYLOR “: 


YORK & RODGERS FORGE RDS. - 
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Highlights of Anaconda 
messages to the public 


BUSINESS 
WEEK 


TIME NEWSWEEK 


... America’s electrical future is 
limitless ... with victory, expand- 
ed use of electric energy will 
affect everyone—industrialist, 
dealer, housewife — employment, 
prosperity, living.” 


... but this fact is all important: 
when you plan your electrical fu- 
ture, start with wiring. Adequate 
wiring will be essential to full 
utilization of tomorrow’s electri- 
cal possibilities . . . and that ap- 
plies to municipality or factory, 
business or home...” 


... by all means, bring the power | 
engineer from your local utility 
and your electrical contractor 
into your advance planning. 
Unuired planning will cost youa 
lot more than planned wiring!” 


Anaconda Wire & Cable Company is devoting its current advertising 
to spreading public knowledge and appreciation of what the electrical 
industry means to the country and to postwar prosperity. 


Obviously, adequate wiring will be essential. The wider the recog- 
nition of this, the better business for everyone... utility, contractor, 
wholesaler, manufacturer. 


And now is the time to lay the foundation for tomorrow’s electrical 
needs. More and better wiring should be a part of every postwar plan. 
44220 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 
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Descale Compressors 
Faster, Easier 


Today, water-cooled com- 
pressors must operate 
longer ... and at peak effi- 
ciency ...to help meet the 
Nation’s war demands! 


Careful maintenance is a 
MUST! First of all, don’t 
permit lime-scale or rust 
deposits to build up in 
water jackets to reduce 
heat transfer, increase op- 
erating temperatureand im- 
pair lubricating efficiency. 
Instead, get rid of these 
deposits THOROUGHLY, 
QUICKLY with Oakite 
Compound No. 32! Used 
as directed, it completely 
removes insulating accu- 


mulations speedily 
restores normal heat trans- 
fer! 


NEW Manual FREE! 


NEW, 28-page, FREE Manual 
describes time-saving Oakite 
methods for descaling com- 
pressors, Diesel engines, con- 
densers, coolers, etc. Send for 
YOUR copy TODAY! 


OCAKITE PRODUCTS, INC. 
23 Thames St., New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


Multiple SPREADER Stokers 


survey of your plant. 


7 


; 


t 
{ 
FYR-FEEDER ‘stoker firing not only saves coal, but also permits you to burn 
any kind of wet or dry bituminous coal you have available locally—screenings 

or sweepings, any melting point of ash, free-burning or coking coals. 

Burns Coal like Oil: FYR-FEEDER burns fines in suspension, burns larger 
pieces on grate. Coal is spread over entire fuel bed. Thin fuel bed—no clinkers. 
Fires can bé cleaned in two minutes! Suitable for large or small boilers. Very 
little maintenance cost. In many cases FYR-FEEDER stokers have made it 
unnecessary to add another boiler to handle increased loads. 

FYR-FEEDER is our own original design. FYR-FEEDER is not a copy of any other 
stoker but our own invention developed by us, and our engineering experience 
with spreader stoker design, installation and operation began in the last century. 

WET COAL IS NO HANDICAP 

Co&l men like the FYR-FEEDER because FYR-FEEDER users do not insist upon 
the delivery of “DRY” coal since FYR-FEEDER handles “WET” coal satisfactorily. 
Regardless of “rain and snow watered” coal, FYR-FEEDER stokers produce 


plenty of steam from “WET” coal. FYR-FEEDER was designed to use “WET” 
coal or dry coal. 


AMERICAN COAL BURNER COMPANY 


WRITE FOR CATA. —Engineers— 

LOG describing fea- 

tures, operation and 22-18 E. Erie St. Chicago ll, Ill. 
installation, or for an 71 
engineer to make a 
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Power Turns the Wheels of nin Now 
Producing War Materiel 


Ladish Forged Steel Flanges...sizes from 12” through 24” and in pres- 
sure ratings ranging from 150 to 2500 p.s.i....serve in power plants 
everywhere, helping supply the power needed to back the attack. 


FIT TINGS DI visi ON 


}ADISH DROP FORGE co. 


WISCONSIN 
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GOES ON EASY! 
STAYS ON RIGHT! 
LASTS LONG! 


HAT’S the verdict on Veelos— the adjustable 
V-belt — by those who know from experience? 
Hlere’s one!...after the 12-strand “E” size Veelos 
V-drive (shown) had given two years’ service on this 
250 HP compressor, a second unit was equipped with 
Veelos. That’s just one example of how users “repeat” 
with this unique V-belt. 
Three of the reasons Veelos buyers become Veelos 
enthusiasts are: 
1. Ease of installation: Stock Veelos in economical rolls 
and, in less than 60 seconds, you can uncouple any 
desired length! In another 60 seconds, you can couple 


— 


the belt endless and install it on the drive. Veelos “goes 
on easy!” 

2. Controlled tension: Tension is easy to control on each 
individual strand of Veelos. That means controlled ten- 
sion in the entire drive! Bearings are protected as well a 
belts. Veelos “stays on right!” - 


3. Long service: Three Veelos features combine to pro- 
vide longer belt life. A. The reduction of binding stres 
by Veelos’ extremely flexible laminated construction. 
B. Uniform distribution of the load on all strands throug! 
equalized tension. C. Perfect fit in the groove on al 
sheave diameters. Veelos “lasts long!” 


Write today for free 8-page illustrated 


manual giving Veelos applications, 
construction detail, installation direc- 


tions and engineering data. 


MANHEIM MANUFACTURING 


& BELTING CO. 


MANHEIM, PENNSYLVANIA 


THE LINK 


ADJUSTABLE TO ANY LENGTH 
ADAPTABLE TO ANY DRIVE £3 


— 
‘ 
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Instant, certain and smooth response to 
emergency needs is an absolute ‘“must’’ for 
submarine valves—and every step in Kerotest 
manufacture of these products perfects their 
dependability. Our experience in building 
fine oil field valves helps mightily in produc- 
ing Marine Valves today . . . just as today’s 
new research and facilities will assure you 
finer industrial valves tomorrow! 


KEROTEST MANUFACTURING COMPANY 
PITTSBURGH, PENNSYLVANIA 


MEGISTEREOD 
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Combustion Efficiency as applied to 
Boiler Plant Operation, Fuels and 
Equipment is now a most important 
factor in Defense work. Fuels cost more 
than ever before. Boiler loads are 
heavier. A scarcity of some kinds of 
fuel is apparent. 


The Combustion trained man—the Hays 
trained man—can do his part, and 
open up big opportunities for himself 
that never existed before, by devoting 
a little of his spare time in training 
himself to meet present conditions. 


How? Through the 
simple, easy read- 
ing, practical Hays 
Home Study Course 
in Fuel and Com- 


Just a Few of 
Our Hundreds 
of Friends 


International 
Harvester Co..20 


Armour and Co. .75 
Combustion En- bustion Engineering, 
gineering Com- 
For 26 years the 
Bik y Stoker a Hays Institute has 
29s 
Iron Fireman’ | Specialized exclu- 
Mig. Co..-...-35 | sively in training in 
Commonwealth 
Edison Com- Combustion E ffi- 
State of | ciency. Hundreds of 
Cities Service Hays trained men 


(Oil & Power) 70 


and many others. now hold substan- 


tial positions of re- 
sponsibility. What 
we have done for them we can do for 
you, in your spare time. Many com- 
panies urge their men to enroll. They 
know the value of Hays Combustion 
Training. 


SEND FOR FREE BOOK 


The coupon below will bring you, without 
expense, full particulars regarding the 
Hays short, practical, easy reading, home 
study Course in Combustion. Do your part 
by starting now to train yourself in the 
uncrowded wide open field of Fuel and 
Combustion Engineering. Hays trained men 
are in demand, today more than ever. Send 
the coupon Now. No obligation of course. 


Hays Institute of Combustion 


430 N. MICHIGAN AV., CHICAGO, ILL. 
DEPT. 13 
Our 26th Continuous Year... 


‘Hays Institute of Combustion, 
430 N. Michigan Ave., Chicago—Dept. 13 


Please send me your Free Book “Opportunities 
for the Combustion Expert’’—No Obligation. 


STEAM PRESSURE 
FROM 1270 4 LBS. 
— GET AMPLE 
HEAT ON 20% 
LESS FUEL 


M/O-WEST BOTTLER 


Hoffman Traps are fully described 
in this booklet of engineering data. 
Your copy will be sent on request. 


HOFFMA 


VALVES TRAPS PUMPS 


HOFFMAN SPECIALTY CO., 1001 YORK ST., DEPT. 0000, INDIANAPOLIS 7, IND. 


Makers of Valves, Traps, Vacuum and Condensation Pumps, Forced Hot Water Heating Systems. 


WE CUT COSTS 22% 
AND BEAT THE FUEL 
SHORTAGE W/TH 

HOFFMAN TRAPS 


OETRO/T MFGR. 


SAVED 6,000 LBS. OF 
STEAM PER HOUR WITH 
HOFFIMAN TRAPS 
SAYS FARM MACHINERY MFGR. 


WINNING THE WAR 
ON WASTE 24 
HOFFMAN TRAPS | 


Waste of fuel at any time is an economic error. Today, with 
serious shortages hampering production, ét és inexcusable! 


Hoffman Traps, as cited in the above actual cases, are doing 
a notable job in restoring run-down or antiquated heating 
plants to greater efficiency—efficiency which means less fuel 
to produce better results. 


Modernization with Hoffman Traps is a good deal for all 
concerned, The owner makes a reduction in operating cost 
which each year is equivalent to a profit... 
and the country is benefited by relief from the 
strain on fuel production and transportation. 


For a quarter century, heating engineers 
have specified Hoffman Steam Specialties ... 
because every refinement which adds to per- 
formance is included in them—at no greater 
cost! Hoffman Valves, Traps and Pumps are 
thus a quality, time-tested line of products. It 
is a complete line, with every specialty needed 
to equip either new or remodeled heating 
plants. 


Hoffman engineers are always available for 
consultation. Write for new Trap catalog. 


aA 


Sold by leading wholesalers of Heating and Plumbing Equipment. 
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Recent applications of Ljungstrom 
Air Preheaters are doing all three! 


AT A MIDWESTERN INDUSTRIAL PLANT, coal 
with a moisture content exceeding 15% is being 
successfully pulverized and burned with high 
efficiency. Ljungstrom Air Preheaters furnish air 
heated to 500 F to make it possible. 


NEW ENGLAND UTILITYhas installed a highly 
advanced steam generating station, using forced 
steam circulation, and incorporating two-stage 
superheater, reheater and economizer. But the 
final step in high-efficiency heat recovery is left to 
two Ljungstrom Air Preheaters, which bring stack 
gases down to less than 300 F. 


| OIL-REFINERY CRACKING FURNACE, de- 
signed for a high level of heat economy, saves 


alloy steel in the convection tube banks by use 
of a Ljungstrom heater. Gases leaving the furnace 
at 1300 F are cooled to 580 F, heating combus- 
tion air to 1062 F. A more efficient, compact fur- 
nace results. 


PREHEATER EXPERIENCE which has made these 
gains possible is available to you or your con- 


sultants on any project requiring efficient gas-to- 


air heat transfer from 300 to 1500 F. Included are 
industrial applications for synthetic rubber, ore 
roasting, etc., as well as steam generation. 


* * * 


Write today for this booklet. It describes 
the principle and construction details of 
Ljungstrom Air Preheaters and the fuel- 


saving economies it makes possible, 


OFFICES: 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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YLPHON Automatic Radiator Valves 
S control te mperatures, There are no 
“chills and fever,” because the fully 
modulating action of the integral ther- 
mostat immediately compensates for 
the slightest change in room tempera- 
ture. No short, sudden “on and oft” ac- 
tion... instead a continuous regulation 
of the steam flow to the radiator to 
maintain a healthful, even temperature. 

Fuel economies, comfort and conse- 
quent increased efficiency of employees 
are but a few of the many outstanding 
advantages of Sylphon Automatic Ra- 
diator Valves. 

One year's fuel savings often return 
the cost of a Sylphon Automatic Radia- 
tor Valve installation. These valves are 
sturdily constructed, and incorporate 
the unique Sylphon packless design... 
normally they last for many years with- 
out requiring service. 

Send for bulletin SE 255. 


ot 


~ 


No. 885 Sylphon Automatic Radiator Valve suitable 
for any two pipe steam, vapor or vacuum system. 
Designed so that it can be set at desired temperature 
and locked with a special key, to prevent tampering 
by unauthorized persons . . . The Fulton Sylphon 
Co. manufactures a complete line of automatic tem- 
perature control devices for heating, piping and air 
conditioning systems, Send for literature. 


TEMPERATURE CONTROLS... 


BELLOWS... BELLOWS ASSEMBLIES 
SINCE 1904 


THE FULTON SYLPHON CO., KNOXVILLE 4, TENNESSEE 


Canadian Representatives, Darling Bros., Montreal 
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MARKS THE SPOT 


where needless production losses occurred! 


This chart shows 
how one batch ‘went 
wrong” because of 
boiler steam failure 
impossible to control 
at the process. With- 
out the record, no one 
would have known 
why it happened! 


Only Controllers that keep Written Records 
can give such vital facts about your product! 


On any process employing temperature con- Foxboro On-Off Temperature Controllers are 
trollers, you'll get important added protection _ the type that has been proved best for over 65% 
by installing controllers that keep written rec- of all control jobs... exactly suited to the char- 
ords of the temperature! acteristics of most processes. Simple, positive- 


Foxboro Recording Temperature Controllers acting, and calibrated in degrees for accurate 
not only hold process temperatures exactly direct setting. 
where you want them, but give you continuous Install Foxboro Recording Temperature Con- 
graphic records to prove it. Evenifexternalfac- trollers and get continuous, accurate checks 
tors, such as steam failure or mechanical trou- against needless losses. Write for Bulletin 225-2. 
bles, should “let you down”, these automatic The Foxboro Company, 68 Neponset Avenue, 
watchmen instantly mark it on the record... Foxboro, Mass., U.S. A. Also Montreal, Canada. 
give you immediate opportunity to check the Branches in principal cities. 


cause and correct it! 
Ox BOR 


Reg. U.S. Pat. Off. 


RECORDING TEMPERATURE CONTROLLERS 


Foxboro On-Off Tempera- 
ture Controller—the clos- 
est type of control for 
65% of all jobs. Other 
Foxboro Controllers give 
equally outstanding per- 
formance for special jpbs 
+. the other 35%! 
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Make Your Overhead Turbine 
Valves SAFE And 
Easy to Reach--- 


For Boiler Feed and gen- 
eral high pressure service. 


See previous issue 
tor details 


Stop it with 


eliminate danger and banish the step * 
ladder. You can now place your . = 
valves wherever they come economi- ¢ 


cally and conveniently. They fit any 


valve. Let us tell you more about them. 
Write today. It’s easy to stop wasting power with 


Ranarex. Just measure the CO: in flue 

ases with this instrument and you can 

BABBITT STEAM — co. THE J. S. COFFIN, JE., Co. alae combustion to the exact point 

New Bedford, Mass. at which you get the most power possible 

ENGLEWOOD, N. J. from the fuel consumed. You eliminate 

guesswork, stop wasting fuel. Users re- 
port big savings—up to 20%. 

Anyone can operate Ranarex. It’s so 
simple it can be taken apart with a 
screwdriver. It’s the only all-mechanical 
CO: indicator and recorder—contains no 
chemicals or fragile parts to get out of 
order. Yet it gives almost instant read- 
ings, accurate to within 3/10 of 1%. 

Get full details about this amazing 
fuel-saver now! Write to The Permutit 
Company, Dept. A, 330 W.42nd St., New 
York 18, N. Y. In Canada: Permutit 
Company of Canada, Ltd., Montreal. 

* Trademark Reg. U.S. Pat. Off. 


An advanced step, yet a tried and proven safety control 
system for industrial oil fired heating plants and ovens. 


Long before Pearl Harbor, the Mercoid uponthe proper functioning of the auto- 
Visaflame has been the guardian of matic control system. 
‘thousands of oil fired heating plants, A 100% mercury switch control equip- 
performing without care or service. ment-—the best in every test. 

These installations are truly appre- Samples are available for trial. 
ciated todaybythe ownerswho,through Our engineers will gladly assist in PERMUTIT 
manpower shortage, are dependent _ their proper application. ‘ 


Further information upon request. 
THE MERCOID CORPORATION, 4225S BELMONT AVE., CHICAGO 41, ILLINOIS 
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OVER THE HUMP 
with war-swollen freight 


You are looking at the world’s largest classification yard. 

Here, 8,000 cars a day, loaded with freight roll down 
the hump, are sorted and sent on their way to cities and 
hamlets across the breadth of the land. 

These loaded cars rolling downgrade to the classifica- 
tion tracks would gain tremendous momentum were it 
not for the electrical retarders placed at intervals along 
the track. These retarders slow up the cars by gripping 
the wheel flanges with steel fingers. 

Here is another job where Foote Bros. gears are work- 
ing 24 hours a day helping get America’s most important 
job—winning the war—done. 

But the sturdy speed reducers—the compact actuators— 
the extreme precision gears that Foote Bros. are today 
producing for the Army, the Navy and for industry hold 
promise to American manufacturers of new efficiencies in 
the transmission of power made possible by new engi- 
neering developments—new manufacturing “know hows” 
acquired in the stern laboratory of war. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
5225 South Western Boulevard 8 Chicago 9, Illino#s 


USTRIAL AND PRECISION GEARS 
SPEED REDUCERS MOTORIZED 4) 


SAFE! 


NO STICKING—NO JAMMING 


Note chain 
by which 
pressure 
con be 
changed 


EASILY and QUICKLY 


.. For Discarded Dart Unions 
Can Be Put Back To Work 


Individual lifting spindles and hold- . 
down springs. 


Pressure Plate by which predeter- : 


mined pressure is adjusted. 


Adjusting hand wheel. This can be 
operated by hand, chain or motor. — 


Write for Publication 2870 for complete data. — 


COCHRANE CORPORATION 3106 N. 17th STREET 


PHILADELPHIA 32, PA. 


MULTIPORT | 


RELIEF VALVE 


ot 


COCHRANE 


In plants all over the country the 
search continues for Dart Unions 
that have given lots of depend- 
able service and have therefore 
been retired . . . yet which have 


lots of dependable service still* 


to give. 


The explanation 
of why Dart 
Unions can pro- 
vide tight - joint 
performance so 
many times is 
found in a Dart’s 
design and con- 
struction. Darts 


E. M. DART MFG. CO., Providence, R: 


have two extra-wide, non-corrod- 
ing bronze seats, ground to “true: 
ball” surfaces. And the nuts and 
bodies of all Dart Unions are 
made of High-Test Air Refined 
Malleable Iron that resists pipe 
strains and rough handling. 


Keep looking 
away in your plant 
buildings and 
yards for your dis 
carded Darts. 
Come to your sup 
plier for ew 

4 Darts. 
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universally recognized as a 


standard method of removing 


DUST, FLY ASH, FUME, MIST & FOG 
from GASES 


30 years of research, development and operating experience 
throughout the world are incorporated in the 


COTTRELL INSTALLATIONS 


offered to meet the requirements 


of any problem by 
RESEARCH CORPORATION 
405 LEXINGTON AVENUE 59 EAST VAN BUREN STREET 
NEW YORK CITY CHICAGO, ILL. 
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LONERGAN 


‘Read-Easy’ 
PRECISION GAUGES | 


Provide for Accurate 
Pressure Control 


1000 


Phila 


Gauge readings are often critical . . . the 
control engineer must be able to depend on 

what he sees. That’s why Lonergan takes Si 

extra pains to build its gauges right. In no ss 

gauges are higher standards of accuracy = 

and construction maintained. And you'll 

find a complete range of types from which to make a selection—steam 
and air gauges, hydraulic gauges, and many other types. As one of the 
oldest manufacturers of precision gauges, you'll find Lonergan a de- 
pendable source of dependable gauges. 


Lonergan 


J. E. LONERGAN COMPANY, 2nd & RACE STS., PHILA. 6, PA. 


SAFETY VALVES + RELIEF VALVES + PRESSURE GAUGES + SPECIALTIES 


7 Always keep the Grease Cups 
4 <1 Filled With A GOOD GRADE 


What About 
Lubrication 
For This 
VIKING 
PUMP? 


Way 


NUMBER SIX 
OF A SERIES 


How To Get The Most Work Out Of Your VIKING PUMPS 


It is absolutely essential that Viking Rotary Pumps be properly lubricated if you are to 
enjoy the benefit of rugged, dependable service that is built into each and every one of 
these units. Always use the best grade of grease obtainable for the service involved. Con- 
sult your oil company or supply house if in doubt. Or Viking ex- 
perts here at the plant will be glad to submit definite recommenda- 
tions if you will write and give us complete data. Remember, 
please, that grease is cheaper than repai 

Get extra wear out of your Viking Pumps by giving them extra 
care. The Viking Service Manual tells you how. It’s a handy, 
illustrated booklet giving you practical help in mounting, operating 
and maintaining Viking Pumps. Write for your copy today. It’s FREE. 


COMPANY 


CEDAR FALLS IOWA 


OIL BURNERS 


7 ADVANTAGES 


They may be installed in practically qlj 
types of pulverized coal burners, with 
these seven important advantages: 


@ They worm up ccld furnaces 


@ They ignite pulverized coal—satfely 


@ They assure continuous operation 
in case coal system fails 


@ They provide efficient and safe 
operation on bank and at low Icads 


@ They respond almost instantly to 
sudden load changes 


@ They permit cperation with oil or 
coal—whichever is available and 
lowest in cost per BTU. 


All capacities of steam, air or me 
chanical-atomizing types are inter. 
changeable 


The foregoing are only a few of the reasons 
why Enco oil-burners have been bought 
by a long list of leading industrial firms. 
Details cf how Enco oil-burners can be 
adapted to your present pulverized coal 
burners will be gladly supplied — withou! 
obligation. Write The Engineer Company. 
75 West St., New York, N. Y. 


Combination coal 
end oil burner 
(Steam or air 
atomizing type) 


Combination coal and oil burner 
(Mechanical atomizing type) 


300 700 
--200 800-4 
= 
| 
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ASBESTOS-PACKED COCKS 


W 
RE ADING:PRATT &CADY 


The Asbestos Packed Cock is a READING-PRATT & Capy “‘original’’— made to 
hold a constant, tight seal and give you real service. 


Fou 7 ee Where 7 - - for shut-off service on lines 


that carry: 
1. Because of its well-engineered, simple 
plug, bolted cap design 1. Solids in suspension @ 2. Viscous fluids @ 3. Oils © 


i 4. Acids and alkalis © 5. Steam, for boiler blow-off 
2. Because of its asbestos packed U-grooves 


that: Paper mills, steel mills, packing houses; 7, 

a. Provide a tight seal. soap, dye stuffs and by-products plants use 
b. Wipe from seating surfaces the foreign this cock in many of their process lines— cation of the U-groove. Made " 
a matter that other cocks grind in. wherever Globe, Angle or Gate Valves fail in either single gland or double i: 
y ~~ or ground cocks prove unsatisfactory. The gland design. Inthe double gland * 
d. Provide a cushion to absorb the expansion petroleum industry uses it on gas wells, pipe design (illustrated) the top gland 


holds the plug at a pre-deter- 
differential between metal of the plug and lines, refinery lines, general “filling” lines, etc. mined, wile 


body. Currently made in cast iron, bronze and cast the second gland independently 


e. Can be repacked at the factory, restoring | steel—according to the needs of the service. compresses gland packing. 
the cocks to good-as-new condition. 


Because it’s made of materials that stand 
up under services for which they are rec- 


trated results in much easier operation 
and much longer life. MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 


D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, Sen Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT+ CONNECTICUT 
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SMOOTH-ON 


FOLLOW 
THIS SERIES 
OF SMOOTH-ON SAVINGS 


Many SMOOTH-ON repairs are 
even simpler than this, for short 
cracks or cracks which are not 
under pressure do not require re- 
inforcement when repaired with 
SMOOTH-ON No. 1. And 
SMOOTH-ON does not require the 
application of heat or dismantling 
of apparatus, so that repairs made 
with SMOOTH-ON are frequently 
quicker and more economical than 
by any other means. SMOOTH- 
ON repairs are durable, too, as 
has been proven by literally hun- 
dreds of thousands of repairs to 
plant equipment which have been 
accomplished by SMOOTH-ON. 
For stopping leaks, sealing cracks, 
and tightening loose parts, think 
first of SMOOTH-ON . . . and 
keep a can handy. 


Buy SMOOTH-ON in 
7-o2., 1-lb., or larger con- 
tainers from your supply 
house, or if necessary, 
from us. For your protec- 
tion, insist on SMOOTH- 
ON, used by engineers 
and repair men for over 


MURRAY 
TURBINES 


for Air Conditioning Compressor Drive 


Tue illustration below shows one of many MURRAY 
Turbines designed especially for air conditioning comptes- 
sor drive. This unit develops 1000 h. p. at 4# initial 
pressure, 26” vacuum and 4100 r. p. m. It is equipped 


TODA 
veloci 
sures - 
tubes. 
ore 
You w 


have J 
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with variable speed, oil pump, oil relay governor; auto- 
matic nozzle control; auxiliary turbine driven starting oil 
pump; vacuum breaker actuated by overspeed governor; 
solenoid trip to stop turbine in case of abnormalities in 
the refrigeration system. Governor includes automatic 
control which maintains even temperature of the system's 
cooling medium by varying the capacity of the compressor 
through the speed. Steam inlet is 12” and exhaust outlet 
is 36” arranged in an upward direction. Other MURRAY 
Turbines are driving air conditioning compressor at 8000 
r. p. m. or have extraction or extraction mixed pressure 
gear to maintain the proper heat balance in the plant. 


45° years. 


REPAIR HANDBOOK 
SHOWS HOW 


10 Pages, 170 diagrams, and 
simple concise instructions 
for practical repairs to plant 
equipment, pipe lines and 
»gtructures, A necessity in 
every Ag Your copy sent 
FREE “if you fill in and 
r ttrn-ghe coupon, 


SMOOTH-ON MFG. CO., Dept. 30 
570 Communipaw Ave., Jersey City 4, N. J. 
Please send SMOOTH-ON HANDBOOK 


Address 


Doitwith 
SMOOTH-ON 
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This organization has 
occupied a prominent 
place in the steam 
power equipment 
field for nearly three- 
quarters of a century. 
Thousands of MUR- 
RAY Turbines, En- 
gines, and boilers 
serving throughout 
the world reflect the 
skill that goes into 
them. 


MURRAY 
” IRON WORKS COMPANY 


INCORPORATED 1870 4 
BURLINGTON 
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New ¢Aciency for old condensers 


TODAY'S REQUIREMENTS are for higher water 
velocities — higher temperatures — higher pres- 
syres—heavily increasing burdens on condenser 
ybes). JOHN CRANE CONDENSER PACKINGS 
ae engineered for duties now, and in the future. 
You will find that the most efficient condensers 
have John Crane CONDENSER PACKING... used 


onhundreds of ships and stationary installations. 


ETALLIC CONDENSER TUBE PAC 


CRANE PACXING COMPANY, 1811 


THESE ARE THE ADVANTAGES 

® Easy to install—no special tools required 

®@ Permit quick renewals of tubes in operation 

@ Reduce cost of retubing and repacking 

® Bond tubes to sheets, reducing electrolytic 
action 

® No deformaion of tube ends, as by ferrule 
_Pressure 


®@ Eliminate costly ferrules 

® Permit free expansion and contraction of 
tubes in temperature changes 

® Seal tubes tightly in all heat transfer equip- 
ment 

® Outlast life of tubes 

® Not affected by contaminated or chem- 
ically treated water 


Remarkable progress has been made in condenser efficiency, and the 
Crane Packing Company has pioneered every improved condenser 
packing development. Write for this story and descriptive literature. 


OUTLET—601-E 
Babbit Foil Metallic 
Ring 


INLET — 603 Fibre 
Expansion Bushing 
with lead-slug insert 


OUTLET—-602 Fibre 
Expansion Ring 


FOR OLD AND NEW CONDENSERS 


CUYLER AVE. 


CHICAGO 13, ILL. 


8R~NCHES: Baltimore, Boston, Buffalo, Cleveland, Dallas, Detroit, Houston, Los Angeles, New Orleans, New York, 
Philade!phia, Pittsburgh, St. Lovis, San Francisco, Seattle, Tulsa. IN CANADA: CRANE PACKING COMPANY, LTD., 
Hamilton, Ontario, with branches at Vancouver, Toronto and Montreal. 
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Wrhren THOMAS ROBINS introduced the rubber-cov- 
ered, trough-shaped Conveyor Belt in 1891, it 
proved to be the opening of a new industrial era. 
Before the Belt Conveyor, quantities of raw mate- 
rials—in mines, quarries, gas and cement plants 
—were handled in hundreds of tons per day. But 
with this invention, plants were erected which 


produced thousands of tons per hour. 


When it was cumbersome and costly to handle 
materials, only the highest grade ores were mined. 
With the advent of the Belt Conveyor, it became 
possible and economical to utilize the low grade 
ores as well. Other minerals and materials which 
could not be handled by any other means became 


useful additions to the industrial economy. 


“Thomas Robins was the pioneer of 
conveyor-belts .. . (He) revolution- 
ized the conveyor-belt design ... 
He developed the idea of idler pul- 
leys and the troughed-shape belt... 
This idea was the best fundamen- 
tal conception of a conveyor-belt” 


“Little out-of-the-way things often serve vo mange purposes”* 


* 


With the Belt Conveyor, a single plant produces 
1,000,000 tons of washed and sized limestone a 
month; a coke plant stores and handles 1,000 tons 
of coal an hour; a shipping pier unloads 6,000 
tons an hour; a collier puts ashore her 10,000 ton 
cargo in five hours with only three attendants— 
and no shore-based equipment. 


Without the Belt Convéyor, mass production might 
never have been achieved. Without Robins and 
its pioneering ingenuity—which created 41 “firsts” 
in a single decade—many materials handling 
problems might still remain unsolved. Solving 
difficult materials handling problems has been a 
Robins habit for half a century. Perhaps you face 
one now. Submit the facts to Dept. P-3 for an 
impartial, non-obligating analysis. 


* Reprinted by permission from “The Reign of Rubber” by 


Wm. C. Geer, copyrighted by The D. Appleton-Century Co. 


ENGINEERS MANUFACTURERS ERECTO! 


ROBINS makes: 


BELT CONVEYORS + COAL AND ORE BRIDGES + BUCKET ELEVATORS * CAR AND BARGE 
HAULS * CAR DUMPERS * CAR RETARDERS * CASTINGS * CHUTES * CONVEYOR IDLERS AND PULLEYS * CRUSHERS + FEEDERS 
* FOUNDRY SHAKEOUTS + GATES + GEARS + GRAB BUCKETS + PIVOTED BUCKET CONVEYORS * VIBRATING SCREENS * 
SCREEN CLOTH * SELF-UNLOADING BOAT MECHANISMS * SKIP HOISTS * STORAGE AND RECLAIMING MACHINES AND 
SYSTEMS * TAKEUPS * LOADING AND UNLOADING TOWERS * TRIPPERS * WEIGH LARRIES * WINCHES * WINDLASSES 


CONVEYORS 


Founded in 1896 os Robins Conveying Belt Co- 


PASSAIC + NEW JERSEY 


FOR MATERIAL AID IN MATERIALS HANDLING 


It’s ROBINS 


MATERIALS HANDLING MACHING 
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This 3600 H. P. 
unit is typical of 
the many large 
Nordberg Diesels 
which have been 
‘installed to pro- 
vide wartime 
power. 


Many Nordberg Diesels have gone to war. Had they not "7 
been required in the war effort, they would have been -. 


available for central stations, municipal and industrial 
al power plants. To those in need of additional power in the 
postwar period, now is the time to plan for that future in- 

al stallation when Nordberg Diesels will again be available. 4 

a, A Nordberg engineer will gladly go over your plan. ts 


NORDBERG MFG. CO., MILWAUKEE 7, WIS. 
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Combines the _ functions 
of a gate valve, check a8 
valve and relief valve in ; = 
a single unit. 
Used extensively as a non-return valve on the exhausi line 
between turbines or engines and condensers or heaters to 
protect low pressure casings and cylinders against building 
up of pressure which might cause failure and severe damage 
to equipment or injury to operatives. Folder on request, explains 
other applications as a back pressure valve, atmospheric relief 
valve or safety valve on pumps, compressors, etc. WATER 


1% 
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COLLAR BOLTS— Use of a sufficient number 
of collar bolts, holding the tube sheet securely 
to the shell flange, permits the removal of 
water box for free access to the tube sheet 
and tube ends without breaking the seal be- 
hind the tube sheet. 


INSPECTION PORTS—Permit quick examination of tube sheets and 
tube ends, without need of opening entire cover. Port covers are 
quick-opening 


m “Surface Condenser design and Operating Character- 

istics,"” a 52-page paper by Townsend Tinker, Chief Engineer 

of Ross, clearly sets forth the sound engineering principals 

WATER BOX COVERS— Mounted on hinges equipped with Timken Bearings. on which the success of Ross Condensers is based. Copies 
Selfligning. Require no special tools to open or close—only a wrench. mailed on request. 


HEATER MFG. CO., INC. 


Division of American & Stavrdard Savitary cies 


SENERAL OFFICES AND PLANT © 1415 WEST AVE., BUFFALO 
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} 
Men who have cated and serviced these | 
i 3 
\ . \ 4 
\ units appreciate that the “Ross” \abel means \\ we 
\ 
\ ease and convenience 
In other words, Ross construction includes 
CQ D E SERS more than sound, basic engineering for out \ ‘ 
standing performance Ir takes into consid- 
eratio e ma o mus operate 
‘ MEAN EASE AND CONVENIENCE gon the ™ n who ™ t re these - 
4 units: Through certain construction refine- 
The careful attention given construction 
details of Ross surface Condenset {amil- ments and features (highlighted on this 
iar to operating personnel in powe* plants page)» therefore he saves many hours in his 
throughout the world. job of operation and maintenance 
tc 
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Win the War 
Forty-Four! 


Every day we are producing tons 
of Gartock Packings, Gaskets 
and Kuiozure Oil Seals for the 
U.S. Armed Forces and War In- 
dustries. Their dependable per- 
formance will help the effort of 
the United Nations to win the war 
Garvock 150 Rod Packing for in ’44. Essential civilian indus- 
High Pressure Steam (Spiral tries are also being supplied with 


form). Coil form—Gar tock 
GARLOCK products to the limit 
of our capacity. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 


Official photo U. S. Marine 
Corps. The marine is preparing 
to open fire with his Thompson 
sub-machine gun. He crouches 
to better stand the réoil* of 
his “Tommy” friend. 
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PROCESS 


4 economizer. 
Ibs. 
degrees F. 


SOUTHERN COLORADO POWER COMPANY 
Pueblo, Colo. 


90,000 Ibs. steam per hour Vogt LE 
type bent tube boiler with under- 
feed stoker. Water walls and) 
Design pressure 525' 
Total steam temperature 750 


IN A LARGE MID-WESTERN STEEL MILL) 
Two 105,000 Ibs. steam per hour} 


Vogt LE type bent tube boilers a 


with chain grate stokers and} 
economizers. Design pressure 225! 
Ibs. Total steam temperature 550 
degrees F. 


HEATING 


CRIMINAL COURTS BUILDING AND JAIL} 
New York City 


Four Vogt sectional header — 
boilers of 47,000 Ibs. steam per 


‘hour capacity, oil fired. Design 
pressure 200 lbs. 


HENRY VOGT MACHINE CO. 


O@ices: NEW YORK | CLEVELAND. 
CHICAGO. PHILADELPHIA 
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The Edge Moor radiant heat unit illustrated 
is designed for a maximum evaporation of 
120,000 pounds per hour with a drum 
pressure of 500 pounds and at 800° final 
steam temperature. In service at a mid- 
western central station, it has delivered 
up to 150,000 pounds of steam per hour. 
The design takes full advantage of water 


walls, superheater and economizer. 


STEAM GENERATING EQUIPMENT 


BRANCH OFFICES: NEW YORK CITY: 30 ROCKEFELLER PLAZA 
CHICAGO: ONE NORTH LA SALLE STREET 


Low grade bituminous coal is fired on: 
spreader stoker. 

This and many other Edge Moor unit 
—in a wide range of types, capacitie 
pressures and accessory equipment—ci 
be duplicated by Edge Moor with worth 
while savings in time. Our fabricating 
facilities are geared to go into productiomy 


promptly on your requirements. 


MAIN OFFICE: EDGE MOOR, DELAWARE 
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1 = Simplify Installation and Replacement Problems 
Specify PITTSBURGH PIPING AND EQUIPMENT CO. 


VAN STONE LAPPED JOINTS 


SIMPLY SLIP IN THE GASKET... 
INSERT THE BOLTS... 

PULL UP ON THE NUTS.., 

(T'S AS EASY AS THAT! 


ITTSBURGH Piping & Equipment Company have 

complete facilities for Van Stoning high temperature, 
high pressure, and process piping, of every type 
and dimension. 

Regardless of size, shape, or formation of piping, 
Pittsburgh Piping & Equipment Company's long experi- 
ence and precise pre-fabrication methods assure accu- 
rate alignment of Van Stone lapped ends. The moveable 
flanges permit quick, easy lining up of bolt holes and 
assembling is, therefore, extremely simple. This type of 
construction is particularly desirable when proper weld- 
ing facilities are not available in the field. 


The use of Pittsburgh Piping & Equipment Company 
Van Stone Joints also permit speedy removal and replace- 
ment of auxiliary equipment, or piping sections, should 
inspection or replacement become necessary. 

Consider the advantages of using Van Stone Joints 
when planning additions, alterations, or replacements. 
For further information, contact our nearest representa- 
tive or write us direct. 


$All Back The Attack—Buy More War Bonds 


10 Forty-Third Street - Pittsburgh - Penna. 


Woolworth Building, New York Occidental Building, Indionapolis - Peoples Gos Building, Chicogo - Book Tower, Detroit 
Public Squore Building, Clevelond - - 10 High Street, Boston - + 525 Morket Street, San Francisco 
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By vusinc the “serpentine” or 
“all-curve’”’ design, T. J. built walls 
of one-brick thickness that were 
stronger than straight-line walls of 
double the thickness. 

The same principle is used in 
Badger Packless Corrugated Expan- 
sion Joints. Badger ALL-CURVE 
corrugations, together with Badger 
ALL-CURVE Equalizing Rings, 
distribute and absorb evenly the 
normal stresses caused by pipe ex- 


@ BADGER DIRECTED FLEXING 
PACKLESS EXPANSION JOINTS 


come in Copper for normal pressures and 
temperatures; in Stainless Steel for higher 
pressures and temperatures—and where 
corrosion is a problem. Single and multi- 
ple corrugations—to take care of traverses 
ranging from a fraction of an inch upward. 


ment within prescribed limits; form 
an added bulwark against excessive 
stresses. What these things mean in 
higher resistance, greater dependa- 
bility, longer joint life, is clear to 
any engineer. 


PACKLESS, too! A single piece of 
tubing comprises the corrugated 


Non-equalizing type where pressures and 
traverses do not require the added protec- 


pansion and contraction. There is 
no tendency of stresses to converge 
or localize, as is the case with cor- 
rugations having straight sides, 
angles or ‘‘junctions.’’ Badger Joints 
have the further advantage of 


DIRECTED FLEXING 


—with the Equalizing Rings doing 
the “directing.”” These rings pre- 
serve the strong ALL-CURVE con- 
tour of the corrugations—keep them 
from “flattening out’’; hold move- 


member. No packing—hence no 
packing maintenance—is required. 
Manhole and tunneling expense is 
saved in underground installations. 


COMPACT, as well! No space is 
wasted .. . Badger Joints take up 
no more room than a comparable 
flanged fitting. You can’t find better 
expansion joints anywhere! 


E. B. BADGER & SONS CO. 


75 Pitts St., Boston Mass. 
AGENTS IN PRINCIPAL CITIES 


Open 


Compressed . 
J 


Badger 


PACKLESS 
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CORRUGATED 


tion of Equalizing Rings. 


FREE BULLETINS: No. 100 on Self- 
equalizing; No. 200 on Non-equalizing. 


EXPANSION 
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one control equipment, because of the fuel 
& saving produced by this system, is of prime 
importance right now. Buildings, old or new, 
can be zoned for occupancy or for outside weath- 
er conditions. Both save fuel. In the former, heat 
is supplied to the various zones only to the de- 
gree needed; in the latter, overheating is avoided 


by supplying less heat on the warm side or sec- 


tions of the building and more heat is supplied 
to the zone with the greatest exposure to the 
elements. Fuel savings resulting from Minne- 
apolis-Honeywell Zone Control will pay its cost. 
The additional health, comfort and improvement 


in working conditions actually costs nothing. 


Minneapolis-Honeywell Regulator Company, 


2702 Fourth Ave. S., Minneapolis 8, Minn. 


N Branches and distributors in principal cities. 


STOCKROOM 


LISTEN .... Blue Jacket Choir, with Danny O'Neil, from 
Great Lakes Naval Training Station, Columbia coast-to-coast 
network, every Sunday morning 11:05 to 11:30 Eastern War Time. 


CONTROL SYSTEMS. 


—— Keep Backing the Attack — Buy MORE Bonds! a 
EXECUTIVE OFFICE 
; 
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GAS-ENGINE POWER 


These gas engines are designed and built for driving any kind of 
machinery—centrifugal and reciprocating pumps, blowers, gen- 
erators, compressors, shafting, etc. If you generate power or 
operate such machinery, in an area supplied by natural or manu- 
factured gas, you cannot afford to overlook the advantages of 
Ingersoll-Rand gas-engine power. 


I-R modern, multi-cylinder, vertical engines are available in 
six sizes from 75 to 800 horsepower. Each is a heavy-duty unit 
built for continuous full-load service, week after week. Each is 


of the 4-cycle V-angle design... for operating economy, reliability, 
accessibility, and low maintenance. 


For compressor service, compressor cylinders are directly 


attached to the engine frame, making one integral, compact unit. 


A wide range of engine and compressor controls and regulators 
is available 


More than 300.000 installed horsepower of these versatile engines 


Ingersoll-Rand 


AMMONIA 
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Proportioneers. Inc. % 

manufactures a full line of 
proportioning equipment for 
constant rate or flow respon- 
sive feeding of chemicals for 
water conditioning in a wide 
range of capacities. engi- 
neered to fit specific applica- 
tions such as phosphate feed- 
ing, oxygen removal and pH 
correction. 
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Shot Feeding UF PHOSPHATES 


Differential set up by flow through Venturi Tube a or Orifice Plate 
causes transmitter b to send electrical signals whose duration 
lengthens with increasing flow. Instantaneous and total flows, to- 
gether with permanent records, are supplied by Chronoflo Receiver 
c. Timer d receives signals from transmitter and, after reaching pre- 
determined total, energizes adjustable timer e. Thereupon Adjust- 
O-Feeder { injects chemical and, when timer e reaches preset point, 
3-way valve g shuts off chemical h and admits flushing water. After 


a further interval timer resets and Adjust-O-Feeder stops until next 
feeding cycle is initiated. 


For further information 
send for Bulletin 1100 


WRITE TO %PROPORTIONEERS, INC.%,, 16 CODDING STREET, PROVIDENCE 1, RHODE ISLAND 


BOILER WATER CONDITIONING 

jig 


F circumstances forced you to use fireclay 

brick when hurriedly converting your boiler 
furnace to coal firing, here’s a tip. You can now 
get quick deliveries of Carbofrax brick when 
repairs to your present setting are necessary. 


Thousands of installations have proved the 
ability of Carbofrax to improve operating 
efficiency, lower refractory and maintenance 
costs, and eliminate frequent outages for setting 
repairs. Such results are obtained because 
Carbofrax has an extremely high refractori- 


ness with a consequent freedom from clinker 
adhesion—an exceptional resistance to mechani- 
cal abrasion—a minimum tendency to spall and 
crack. 


We'll be happy to explain how Carbofrax can 
do the same for you. Refractory Division, The 
Carborundum Company, Perth Amboy, N. J. 


CARBORUNDUM 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, 
Boston, Pittsburgh. Distributors: MeConnell Sales and Enginecring 
Corporation, Birmingham, Ala.; Christy Firebrick Company. St. |ouis 
Mo.; Harrison & Company, Salt Lake City, Utah; Pacific Abrasive 
Supply Company, Los Angeles, San Francisco, Calif.; Denver Fire Clay 
Company, El Paso, Texas; Smith-Sharpe Company, Minneapolis, Minn. 


CARBORUNDUM 


(Carborundum and Carbofrax are registered trade-marks of and indicate manufacture by The Carborundum Company ) 
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KEEP EQUIPMENT HUMMING 
WITH THE HELP OF TIMKEN BEARINGS 


Ingersoll-Rand Air 
Compressors furnish air for forging 
hammers and for various purposes ia 
the machine shops of a large indus- 
trial plant. 


The use of Timken Tapered Roller 
Bearings on the crank shafts is an 
important factor of steady, depend- 
able performance; economical opera- 
tion; low maintenance; and extended 
equipment life. 


When you buy a compressor equipped 
with Timken Bearings you are sure of 
getting every benefit that anti-friction 
bearings can give. For Timken Bear- 
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ings not oniy eliminate friction; they 
also carry radial, thrust and combined 
loads and kold moving parts in correct 
and constant alignment. 


You need these advantages in your 
compressors for top-notch results. Make 
sure you get them. Specify “Timken 
Bearing Equipped.” The Timken Roller 
Bearing Company, Canton 6, Ohio. 


TIMKEN 


TAPERED ROLLER BEARINGS 


“A 
e 
| 
257 


19 


1 6— FIRST C. H. WHEELER CON- 

DENSER with which the steam 
ejector type air pumps were used is 
spews by this actual installation tube 
sheet. 


Resdlt: Condensate temperatures 


within 5° of tempera- 
tures corresponding to vacuum. 


2 


19D 


and hotter condensate—shown 
in literature published at that time. 


Result: This produced conden- 


: sate temperature corre- 
sponding to temperature of vacuum 
and the oxygen content was less than 
0.03 cc per litre. 


258 


... Open area for entering steam— 
illustrated in literature published at 


that time. 


Result: Less pressure drop. 


IN TURBINE DESIGN 


As the Steam Turbine was devel- 
oped for higher vacuum, C. H. Wheeler 
Condensers followed the same trend. 


NOW — Additional steam lanes give deeper 
penetration for the entering steam! 


evédent from the illustrations that the 
C. H. Wheeler Manufacturing Company has pio- 
neered the development of this highly efficient 
Dual Bank Condenser. 


PRODUCTS: Surface Condensers « Steam Jet Ejectors « Cooling Towers « Deck Machinery 
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MAXIM HEAT RECOVERY SILENCERS 


Maxim Heat Recovery Silencers con- 
vert waste exhaust heat into steam 
or hot water for industrial process- 
ing operations or for heating. 


These Heat Recovery Silencers 
provide effective silencing of ex- 
haust noise and are available with 
or without the spark arrestor feature. 


A highly efficient heat transfer is 
achieved through high mass gas 
velocities and the use of extended 
heating surfaces. Because of this 
type of construction (no tubes) it 
is possible to run dry without dam- 
age to the unit. Automatic control 
of water level through steam pres- 
sure regulated valves controls 
steaming rate, and because the unit can be run with 
or without water, complete automatic control of 
output is possible. 


Maxim engineers will be glad to work with you to 
determine the most efficient set-up for your particu- 
lar case. Maxim Bulletins WH-100, WH-102 and 
WH-103, describing these Heat Recovery Silencers, 
will be sent to you on request. 


For silencing, without the heat recovery feature, investi- 
gate the broad range of usefulness covered by Maxim 
Silencers . . . for internal combustion engine exhaust or 
intake, steam engine exhaust, air compressor intake, vacuum 
pump discharge, blower intake and discharge, high velocity 
Steam, air or gas discharge. Engine exhaust silencers avail- 
able with or without spark arrestor. Bulletins on request. 
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I—Steam Outlet 

2—Safety Valve Connection 
3—Dry Pipes 

4—Steam Space 

5—Water Line 


6—Shells—Cylindrical to withstand 
steam pressure and pulsating 
gas flow 


7—Inlet Head 

8—Pressure Gauge Connection 

9—Expansion Joint—permits dry 
operation 


10—Water Gauge Connections 


AZ 


11—Cleanouts—provide easy access 
for cleaning heating surface 

12—Inlet Bleeder Tube 

13—Extended Heating Surface— 
forming conduits for leading ex- 
haust gases from one attenvat- 
ing chamber to the other 

14—Insulated Intermediate Head 

15—Outlet Bleeder Tube 

1é—Feed Water Deflector Plate 

17—Feed Water Connection 

18—Exhaust Gas Outlet from side 


conduits formed by extended 
heating surfaces 


THE MAXIM SILENCER CO. 
92 Homestead Ave., Hartford, Conn. 
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MISTER, THIS 1S THE 
LOWEST PRICED LUBRICANT 
ON THE MARKET /, 


“Now, I don’t mean purchase price... LUBRIPLATE probably 
costs a lot morg per pound than the grease you are now using... 
what I’m getting at is the over all costs. 


“LUBRIPLATE lasts longer...yes, it does. You see the film is 
tougher...it stands up longer. A lot of fellows who use 
LUBRIPLATE tell me they have been able to stretch their lubri- FOR 
cation schedules. This in itself is a saving. MA 


YOuR 


CH 
“But the big thing is LUBRIPLATE arrests progressive wear and INERY 


prevents rust and corrosion. Sure you save on parts replacement lon, tine 

and machine shutdown...and as to lubrication... LUBRIPLATE feeds an 

is the slipperiest stuff you can put on a bearing. Of course it Because of its high 
saves on power. All and all LUBRIPLATE is the most economical ~ 
lubricant you can use.” 


Im strength and 
Performance 


Ne. 107— One of 


a e type prod the most 0, 
Don’t take our salesman’s word for the economy and efficiency of n or cups, cation by 


LUBRIPLATE. Let us send the “LUBRIPLATE FILM” written especially for mn 2e—For a wide ran 
industry. Read the case histories and unsolicited testimonials of other ns, especially at tene<. 1 8tease applica. 
your industry. Read t e nd un ted test ials Of oth degrees F y t temperatures ab PP om 
ove 2 


users, Write for a copy today. 


LUBRIPLATE DIVISION | 


FISKE BROTHERS REFINING COMPANY 


NEWARK, N. TOLEDO, 0. 


Known nati 
t 
nt for. 


» ete. 


as the supe. 
Bears, heavy 


pil type lubrica. 
fick feeds, sight | a 
£ears speed 
No. 130-44 
lubriec 
arings, w 
BALL BEARING 
for use in the general pride acclaim 
bearings run of ball 
och. 194 
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BANKERS wired caution. Friends of the company 

advised against it. But a farsighted manage- 
ment stood firm. Their idea of defense against 
depression was attack. 


So started another phase of major expansion for 
The Youngstown Sheet and Tube Company - - in 
1933, proposed for construction 79-inch continuous 
hot and cold strip mills, most advanced type to date, 
-- in 1934, a great seamless tube mill, first of its 
kind built in Anfética in over 7 years. 


In 1935, the new hot strip mill began to roll the 
steel that helped speed recovery--steel for millions 
of automobiles and trucks, refrigerators, ranges, 
washing machines, furniture, roofing, tin plate. 
Other continuous mills followed. Plant additions 
and improvements kept coming through all those 

_lean years --to make better steel. 


. . Thus Youngstown advanced, grew stronger, con- 
tributed to the nation’s recovery from depression--- 
an opportunity better to serve America created by 
free enterprise. Only ina free economy could any 
company retain good profits made in good times 
to invest in jobs and improved equipment in bad 
times. Only under this system would a manage- 
ment be permitted to decide on a $25,000,000 
expansion in a depression. And only with full 
restoration of free enterprise can American 
industry hope sucessfully to do its share of the 
colossal task of rebuilding world peace and 
prosperity after the war is won. 


Historical Series No. il 


YOUNGSTOWN © 
YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of — 
- ALLOY AND YOLOY 


d Tubular Products - Sheets - Plates - Conduit- Bars - Tin Plate 
'- Wire - Nails - Tie Plates and Spikes - Alloy and Yoloy Steels 


— 
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@ Artic Roofings, Inc., of Edge Moor, Delaware, manu- 
factures Asphalt Roll Roofing and Asphalt Shingles. In 
the process the material is passed through baths of hot 
asphalt at high speeds. 


The special problem at Artic, according to W. 
Freegard, Vice-President, is to maintain the tempera- 
ture of the saturating bath and coating asphalts to a very 
narrow optimum working temperature. Economical, 
uninterrupted production depends on this temperature. 
This puts a pretty exacting job up to the heating and 
firing equipment. Circulating hot oil is the heating 
medium used to maintain this temperature on the roof- 
ing machine and in storage tanks. This circulating hot 
oil is heated in a special heat exchanger fired by a 
Bros Super-Spred Stoker, which replaced the original 
oil burner. The circulating hot oil is being maintained 
with the automatic temperature controls within a ten 
degree range. 


Due to the serious fuel situation in their territory, the . 
Artic Company had to free itself from dependence on a 
single critical fuel such as oil—and at the same time 
could not confine its requirements to a single grade of 
coal. It had to put itself in a position to burn any 
available coal. 


Bros Super-Spred Stoker solved the fuel situation 
and met the firing requirements. Bros burns any avail- 
able fuel with maximum efficiency, and because its 


thin fuel bed is unusually responsive it follows the load 
and maintains uniform temperatures. 


If you're planning a new installation, conversion or 
modernization of boilers or fuel feeding equipment 
Bros can be of service with its single source of supply 
—its undivided responsibility for the complete job. 
Detailed literature on Bros Boilers and Super-Spred 
Stokers available. Write... 


WM. BROS BOILER & MFG. CO. 


Minneapolis, Minnesota 


BROS PERFORMANCE CHECK LIST 


How does this compare with your present operation? 


Artic Roofings, Inc. Your Plant 


Process 
Temperatures 
Maintained 


Circulating oil for heating 
held within 10 degrees, per- 
mitting economical, uninter- 
rupted flow of roofing felt 
through asphalt bath. 


Conversion from oil to Super- 
Spred Stoker firing provides 
efficient operation with cheap- 
est available local coal. 


Thin responsive fuel bed fol- 
lows fluctuating load closely. 
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this 
high - pressure 
“L” Head stage heater 


The pressure-sealing member and 
head cover gasket of the G-R Type “L” 
Stage or Extraction Heater are located 
OUTSIDE of the cover. 


Therefore, any seepage which might oc- 
cur at this gasketed joint is immediately 
visible, and can be remedied easily with- 
out removing the water head cover. 


This G-R Heater has many additional 
important advantages ... elimination of 
heavy bolts to maintain tightness of head- 
cover joints ... ready removal of water 
head cover... partition pass plates which 
prevent inter-pass leakage without requir- 
ing stay bolts... enveloping steam baffle 
which permits cross-over temperatures of 
water and steam. These and other fea- 
tures are described in Bulletin 277 which 
will be sent on request. 


THE GRISCOM-RUSSELL CO.- 285 MADISON AVENUE, NEW YORK 17, N.Y. 
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brick 


NORTON CRYSTOLON Brick are 


bringing real savings in time and 
money to power plant operators. 
Densely constructed of silicon car- 
bide plus a highly refractory bond 
and fired at high temperatures these 
rugged brick will not spall under 
peak operating conditions. Their 
dense surface resists slag adhesion 
and penetration making clinker re- 
moval a short, easy operation. 
CRYSTOLON Brick are unaffected 
by the corrosive action of coal 


ash slag. 


R-872 


NORTON COMPANY 


WORCESTER 6, MASSACHUSETTS 


ractories 


Ref 
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THE SPEED REDUCER the 


Only American Reduction Drives 
Give You These Advantages: 


Available in six standard stock sizes to fit jobs 
from to 25 H.P.— American Reduction Drives 
are bought ‘off-the-shelf’ from a catalog just 
like any tool. 


The Reduction Unit mounts directly on the shaft of 
the driven machine—as quickly and simply as a 
pulley. Since no expensive drive supports or foun- 
dations are needed, it is exceptionally economical. 


Its compact design—its ‘‘mounts-on-the-shaft’’ 
feature—make the American Reduction Drive 
unique in the field of modern speed reducers. 


Tope Efficceucy UNDER 154 R.P.M. 


Frictional losses are never over 12% — consider- 
ably lower than ordinary gear assemblies. 


Kellogg benefits through American Reduction Drive's 
exclusive advantages. The Kellogg Company—makers 
: : : of cereal foods—operate this conveyor at a speed of 
By changing = 20 R.P.M.—driven by a 1200 R.P.M. motor through an 
any you etween American Reduction Drive. The standard 13-to-1 ratio 
and 154 R.P.M. is accurately delivered by the of the Reduction Unit makes it easy to get the desired 
unit’s standard 13-to-1 ratio. Any motor can be driven speed by simply selecting the necessary sheave 
used. Maintenance is no sizes in the primary drive. Compactness and ease of 
‘ mounting on the shaft of the driven machine make the 

problem because the belt 


: American Reduction Drive unique. 
absorbs the impact of shock 
loads and actsasa‘‘cushion” 
to save motor and gear wear. 
Get all these exclusive bene- 
fits by equipping your slow- [ 
speed machines with Ameri- . WEDGBELT SHEAVES 
can Reduction Drives. American Wedgbelt Sheaves are 
made to the highest precision 
standards. They are made of 
sound, strong metal, accurately 


machined, finely finished and 
carefully balanced. 


4226 WISSAHICKON AVE., PHILADELPHIA 29, PA. 


| 
PN \ 
| 
| 
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APE FEAR STATION of the Carolina 
Power & Light Company last year 
added 60,000 Kw. generating capacity in 
two units to the original 35,000 Kw. com- 
pleted in 1923. This combined 95,000 
Kw. is, as the opening ceremonies phrased 
it, “dedicated to speeding the peace’’— 
doing so by furnishing electricity for 
thousands of war production jobs. 


The Cochrane Deaerator shown in this 
photograph, a part of this magnificent 
equipment, has the capacity to produce 
600,000 Ibs. per hour of oxygen-free 
water, heated to the full temperature of 
the steam extracted from the new turbines. 
Surge capacity for the feed system is sup- 
plied by a large storage tank on which 
the deaerator is mounted. 


COCHRANE CORPORATION 3106 N. 17th ST. + PHILADELPHIA 


SOFTENERS DEAERATING SOFTENERS DEAERATORS METERS STEAM SPECIALTIES 
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PREVENTS THIS TYPE OF FLOW ---- 


® This type of flow is experi- a 
enced where there is no Stream- 
lining, with the result that you 
can't be sure of maximum capac- 
ity under peak pressure. When 
you have conditions that cause - 

downstream turbulence (see this 
in chart at right) the srectest 
amount of turbulence (causing 
greatest pressure drop) will 
eccur when you want maximum 
flow and therefore want least 
pressure drop. 


and produces this highly efficient flow 


® The "1000" Valve has straight line 
flow of steam, water, air, oil, etc. 
through the jet to the outlet pipe. 

; . Because there is no detour around 
a dividing wall, no valve stems, 
springs, or other parts, the fluid 
flows smoothly even with supply line 
and demand changes. There are no 
back eddies to cause turbulence. 
It is the modern answer if you are 
trying to insure better pressure 
control and get greater capacity. 


Type 1000—HP Type 1000—LP 
© The positive moving valve arrangement in Norma! size diaphragm. Has large diaphragm. 
STREAMLINED housing, with its continuous- Made for high delivery Made for low delivery 
duty performance, insures egainst trouble pressure. pressure. 
@ Write for Bulletin 1000 to get details on elimination 
of erratic pressure, sovings in operating and maintenance 
costs and complete performance facts of the Streamlined 


(ASH ‘STANDARD Type 1000 Valve. 


W. CASH COMPANY 
DECATUR, ILLINOIS) 


OTHER VALVES 


from the 
CASH STANDARD 
LINE 


Cash Standard Balanced Valves, 
Series 42, have no lost motion. 
Have roller guides that kill side 
strains; stop packing trouble. 
Practically no maintenance. Sizes 
Y2"' to pressures up to 
600 Ibs. temperatures to 800° F, 
Bodies: iron, bronze, steel; all 
standard trims. With Air Cooled 
Packing Box (42-AC-R) shown 
above; or water cooled; or no 
cooling box. Made also with cen 
ter guide. Bulletin 965. 


The Cash Standard Type 100 
Controller above is operating 
Type 42-R Balanced Valve, 
automatically reducing 250 !bs. 
down to 125 Ibs. pressure, hor 
dling 200,000 Ibs. steam per hour. 
Type 100 Controllers have lots 
of operating power, enough for 
any size valve; are fully com 
pensated; have adjustable range: 
are very sensitive. Bulletin 983 
covering the Controller and Bul 


letin 965 covering the Valve ~ 
complete and interestirs detoils. 
Write for them. 
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KANSAS CITY 
TULSA } 


CHICAGO 


Mechanical Draft 


COOLING 
TOWERS 


The design of the mechanical equipment used in cooling 
towers determines the operating cost. The unique Pritchard 
Peatherweight Fan, standard equipment in all Pritchard Mechan- 
ical Draft Cooling Towers was designed to increase efficiency 
and thereby reduce operating costs. Made of wrought monel 
metal, the fan will not corrode or pit. Its airfoil section blades are 
of the “stressed skin” design and adjustable in pitch. They de- 
liver a uniform flow of air across the entire fan opening. Two to 
six blades, seven to seventeen feet in diameter, strongly rein- 
forced inside and individually bolted to a monel hub, can de- 
liver up to 400,000 cubic feet per minute. 

Pritchard fans reduce operating costs in four ways: (1) Light in 
weight, they require less power, (2) Corrosion resisting monel 
metal reduces maintenance costs, (3) Non-pitting, they maintain 
their high efficiency, (4) Unique design gives maximum air flow. 


J. F. PRITCHARD & COMPANY, Cooling Tower Division, Fidelity 
Building, Kansas City, Missouri. 


HOUSTON 
NEW YORK 
PITTSBURGH 


ENGINEERS AND CONSTRUCTORS 
FOR THE CHEMICAL * PETROLEUM * GAS AND POWER INDUSTRIES 


Manufacturers of Mechanical and Atmospheric Cooling Towers 
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“Leave it to that starter cartridge to do a 
job. A snap of the switch and the engine’s gotta 
spin. Helps get a plane into the air—sure— 
when a split-second counts! Smart idea, that 
cartridge—and | understand one of the most 
important things in it is a small disk made 


of asbestos packing.” 


Right you are, Sergeant. That asbestos disk 
in the back of the cartridge directs the entire 
explosive action forward. What's more, it’s 
K&M Asbestos Sheet Packing in 75% of all 


aircraft starter cartridges. 


K&M is a name that a lot of airmen will 


remember when they go back to civilian jobs. 


They will know it stands for downright depend- 


ability. They will rely on it for better packing 


performance with air, steam, oil, water, acid 


or gas in the “V” years to come. 


Emergency production for war has taught 
manufacturers many a lesson—and as with 
K&M, has pointed out the way to produce 
more, faster, with less. We have confidence that 
Industry will use this important lesson—aided 
by constant research—to help in building a 
better peacetime world. 


* * 


Nature made asbestos: 
Keasbey & Mattison, America’s asbestos pioneer. 


has made it serve mantind ... since 1873 


KEASBEY & MATTISON 


COMPANY, AMBLER, 


PENNSYLVA 


* Our Ambler plants proudly fly the Army-Navy “E” flag—an honor 
awarded K&M employees “for outstanding production of war materials.” 
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Will 


How Much Longer 
Boilers Stand Up? 


In these days of supercolossal war 
schedules, do you ever worry about 
the condition of your plant boilers? 
Do you wonder what you can do to 
prolong their life until the time 
when scarce metal becomes plenti- 
ful once more? 


Many maintenance engineers have 
found the answers to these ques- 
tions in APEXIOR... a special 
protective Coating purposely made 
for boiler and turbine metal. 

They have used APEXIOR on 
new equipment as well as on old 
equipment...on new equipment 
to insure against premature old age, 


the DAMPNEY COMPANY if 


Moin Office. HYDE PARK + BOSTON - 
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Old Tube (enlarged) APEXIORIZED to prevent further wear 


A Poacelime Plus * * 


RECOMMENDED BY ALL U. S. AN” CANADIAN BOILER INSURANCE COMPANIES 


THE DAMPNEY COMPANY AMERICA 
Hyde Park 36, Mass. P 


Please send free Bulletin 1290" 


MASS. - 


Marine Dept., 


on old equipment to prolong its 
useful service. They have, in some 
cases, been able to salvage dis- 
carded boilers that seemed to have 
outlived their usefulness by clean- 
ing them and then coating them 
with APEXIOR. 


APEXIOR 
PREVENTS CORROSION 
FOR 2-3 YEARS 

APEXIOR is brush-applied, by 
hand or power coater. It seeps into 
the metal pores and joints and forms 
an impenetrable barrier against 
water. There is less adherent scale, 
so scale removal is required less 


Send for bulletin 1290 which gives 
the facts on a paint that gives new 
life to metal. 

Users like these have Apexioriced 
their equipment. Try it on yours. 
Utah Copper Company 
Westinghouse Electric & Mfg. Co. 
Moore-McCormack Lines 
Florida Public Service Company 
The Pusey & Jones Corporation 
Wilson & Company, Inc. 
Bethlehem Steel Company 
Scovill Manufacturing Company 
E. I. duPont de Nemours & Company 
Chicago-Bridge & Iron Company 
Pratt & Whitney Aircraft Co. 
Wright Aeronautical Corporation 


often ...and when it is necessary, 
the job can be done easily with a 
wire brush. 


Painting boiler metal with APEX- 
IOR is recommended by boiler in- 
surance companies. And many tur- 
bine manufacturers coat shafts, ro- 
tor bodies, and, frequently, interiors 
of casings with APEXIOR before 
shipping to customers. 


APEXIOR is the safe, sure answer 
to...how can boiler life be ex- 
tended? It will save your boiler 
metal from the ravages of rust that 
can not be measured in dollars to- 
day. Get the facts today. 


A Must 


1305 (Marine) 


Branch Offices: 


ATLANTA + CHICAGO - NEW YORK - DETROIT - PHILADELPHIA 

Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P. Q., Havana, Cuba, Honolulu, T. H., 

114 Liberty Street, New York City, N. Y. 


: 
— 
APEXIOR ) | 
a 
DNARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 
— 


Pennsylvania 
South Station 
Northwestern 
Union— Chicago 
Union— St. Louis 
Broad Street 


BUILDINGS 


Boston 
Board of Trade 
John Hancock 
Oliver 
Tremont 


Brooklyn 
Abraham & Strauss 
Brooklyn Telephone 
Title Guarantee & Trust 
Chicago 
Boston Store 
Board of Trade 
Chicago Daily News 
Commonwealth Edison 
Federal Building 
Federal Reserve Bank 
First National Bank 
International Harvester 
London Guarantee & 
Accident 
Marshall Field & 
Company 
Field Building 
Northern Trust 
People’s Gas 
Pittsfield 
Pure Oil 
Railway Exchange 
Straus 


Dayton 
Fidelity 
Ist Savings Association 
Detroit 
Buhl 
J. L. Hudson 
Hartford 
Aetna Life 
Houston 
Federal Reserve Bank 
Kress 
Petroleum 
Milwaukee 
Ist National Bank 
Milwaukee Gas & Light 
Newark 
Clinton 
Prudential Life 
New York 
Bankers Trust 
Chase National Bank 
Cunard 
Gimbels 
Guaranty Trust 
General Electric 
Metropolitan Life 
New Equitable 
New York Cotton 
Exchange 
Procter & Gamble 
Radio City, 1 and 9 
Ritz Towers 
Saks Fifth Ave. 
Seabord National Bank 
Stone & Webster 
Tiffany's 
Wanamakers 
Woolworth 
Philadelphia 
Penn. A. C. 
Atlantic Refining 
Bailey, Banks & Biddle 
Federal Building 
Franklin Trust 
Liberty Title & Trust 
Pennsylvania R. R. 
Convention Hall 


Strawbridge & Clothier 
Wanamakers 
Pittsburgh 
Colonial Trust 
Diamond National 
Farmers’ Bank 
Gulf Refining 
Machesney 
Mellon National 
Woolworth 
San Francisco 
Merchants Exchange 
Metropolis Bank 
Toledo 
Toledo Safety 
Willys-Overland 
Montreal 
Canadian Bank of 
Commerce 
Sun Life 
Winnipeg 
Canadian National 
Railways 
Hudson Bay Co. 


Vancouver 


Kingston 

Kingston Hospital 
London 

Military Hospital 


INSTITUTIONS 


Harvard University 
New York State Hospital 
University of Chicago 
Northwestern University 
Y. M. C. A.—Chicago 

8 buildings 
Beth Israel Hospital, N. Y. 


Dept. of Commerce 
Dept. of Labor 


Hudson Bay M. & S. Co. 
Canadian Northern R. R. 


Army Barracks, Washington 


Warren Telechron Clock Co. 
Remington Arms 

Armour & Co. 

Dunlop Tire 

Fisher Body —Cleveland 
Kelly-Springfield 

Ford 

Hudson 

Public Service of N. J. 


Commodore 
McAlpin 
Pennsylvania 
St. Regis 
Copley Plaza 
Statler —Boston 
Statler— Washington 
Statler — Buffalo 
Statler—Detroit 
Book-Cadillac 
Arlington | 
Carlton 
Congress | 
Auditorium | 
| 
| 
| 
| 


Drake 

Bismarck 

Palmer House 
Stevens 
Bellevue-Stratford 
Sylvania 

Fort Pitt 

Wm. Penn. 
Rich—Houston 
Gibson 
Ambassador—Atlantic 
Ritz-Carlton—Atlantic City | 
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United States War Bonds and 
Super-Silvertop Steam Traps 
have a common, outstanding 
advantage. They are both good 
investments for the future. 
War Bonds can and should be pur- 
chased now! Your country needs every 
dollar you can possibly spend on Bonds. 
Too, excess dollars — invested in War 
Bonds — will help keep prices down 
and prevent uncontrolled inflation. 
War Bonds become a real financial “back 
log” for the future...The purchase of 


Super- 


~ 
= 


= YEARS FROM TRE DATE ag Wick tris 


DURING ANY AFTER UE cares we wot OF 


Good FOR THE FUTURE 


Super-Silvertop Steam Traps, 
too, is an investment for the 
future. These traps— made 
of the finest materials and 
workmanship — begin paying 
interest through savings from the time 
of purchase...saving on installation time, 
less fittings, less repairs and more years 
of service... Buy War Bonds today, buy 
Super-Silvertops when you need them. 


THE V. D. ANDERSON COMPANY 
Cleveland 2, Ohio 


1934 West 96th St. « 


T R A P 
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Swendeman 


free air of entrained moisture, oil and dirt. 


The Swendeman Separator is not a trap: it is never closed, and retains no oil or water. 
Air, laden with moisture, oil, dust particles and scale, is caused to pass successively 
through two vertical expansion chambers within which the heavier globules of oil and 
water — and other foreign matter — separate from the air and fall to the bottom, 
passing through a Separator Drain into a Pressure Equalizer chamber, from which 
they are discharged to atmosphere. This separation and discharge are continuous, 
and result in delivery of clean dry air at the point of work. 

The number of separators required, their sizes, types and locations, depend upon 
the size of the system, the work performed, type of compressors used, and whether 
after-cooling or re-heating apparatus is employed in the lines. 

The savings that result from removal of entrained oil, water, dirt and scale, justify 
full and proper use of Swendeman Separators. Air tools and machines operate better 
and last longer with less maintenance: spray painting, drying, cleaning and other 
operations call for the use of clean dry air, if the work is to be performed satisfactorily. 
Power is often saved, and compressors work at higher efficiency when the air stream 
is relieved of the dead weight of water. Air lines are less liable to costly breakdowa 
due to rusting, clogging and freezing. 

So... it should pay you to have a Swendema 
Engineer go over your air system and make 
recommendations. The cost of the apparatus 
is moderate, and actual installation is not 


all complicated. Why not look into it now— 
and be ready when the great Day comes’ 


Type C—same 
work as Type 
A, but has 
valve equip- 


Type A-where 
pressure regu- 
lation is not 
necessary, and 


where air may ment between 

be shut off. Separator body F 
and Elimi- anc 
nator. 
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due to Precipitation of Moisture would dis. 
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°'sture in ompresse ons forming a mist until the Saturation Or dew 
There is no such thing as dry Atmospheric Point is reached, when the water js freed - 
Air. According to records of the U. S. and settles in the Pipe line, to be Carried 
Weather Bureay — Collected from Widely along by the air Stream. In this Way the 
S€parated Points in the United States — Moisture &ets into the mechanisms of pneu. 
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of 86.5% and a low of 40.5%, the air Streams at the Nozzles, 
| Assuming that free air with an average Condenseg Moisture wil] NOt preci... 
humidity of 60% is compressed to 90 Ibs. intoatrano. 
| Bauge in a Single Stage Compressor, ite 4, = 
| Perature at 
res 
+ ex 
4 li 
a ma 
| pe 
Coe 
| Automat; 


*1¢ per ton 
includes: 


Maintenance 
Power, Labor 
Interest on investment 
Depreciation 


Low cost of crushing the "AMERICAN WAY" is not the 
result of ideal conditions existing at one plant or is it an 


exceptional achievement. It is actually a universal accom- 


plishment based on the average performance records of 


many plants and can therefore be accepted as a safe, 


conservative estimate of the cost you can reasonably ex- 
pect by putting the "AMERICAN" to work for sizing 
coal to meet your particular requirements. 


There is sound reason for this low-cost crushing with 
"AMERICANS." 


angles to a horizontal shaft, causes rings in suspension to 


Centrifugal force, applied at right 


strike material entering from the top, with the result 
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RING CRUSHERS 


AMERICAN PULVERIZER COMPANY ;7. 


ORIGINATORS AND MANUFACTURERS OF RING CRUSHERS AND PULVERIZERS 


. . . an everyday achievement 
in many leading plants with 


AMERICAN 


that coal is shattered and split before reaching breaker 
and grinding plates. Sizing to specific requirements is 
effected by a simple adjustment of patented grinding 
plate of long-wearing manganese steel. These features 
of the "AMERICAN" make it possible to crush coal 
(run of mine or lump size) and size it exactly as required 
for stoker or pulverized fuel needs in one easily controlled, 
low-cost operation. 

Constructed of heavy, reinforced steel castings, lined 
with manganese steel sections, and designed to be self- 
acting against tramp material, cost of maintenance is 


remarkably low. 


Made in capacities from 25 to 500 tons per hour. 
Investigate today by sending for complete information. 


1349 MACKLIND AVENUE 
LOUIS, MISSOURI 
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Gulfcrest Oil has the two important assets 
you want in a turbine lubricant: superior 
lubricating value, longer life! 

These assets are the result of more thor- 
ough and more complete refining. For 
Gulfcrest Oil is not only refined by con- 
ventional methods, but is super-refined 
by the Gulf Alchlor Process, the most 


effective method for producing a turbine 


reasons 
why Gulfcrest 01 


LEADS THE FIELD 


1 REFINED BY THE ALCHLOR PROCESS. The most 
thorough and effective method for removing chemi. 
cally active or unstable hydrocarbons as well as 
other impurities present in all crudes. 


HIGHEST RESISTANCE TO OXIDATION. Be. 
cause this famous ALCHLOR Process synthesizes 
and rearranges the molecular structure of certain 
hydrocarbons more ptible to chemical change 
in service, the finished oil has greater stability, 
GULFCREST OIL stands alone in its high resistance 
to oxidation, 


3 HIGHEST RESISTANCE TO THE FORMATION OF 
ORGANIC ACIDS AND SLUDGE. Because of the 
elimination or rearrangement of the less stable 
hydrocarbons, the unparalleled -refining power of 
Alchlor Process provides oils that form less gum 
and deposits, less sludge, and a higher resistance 
to emulsification when mixed with water, insuring 
years of uniiterrupted service. 


4 MaAxIMUM K.W. OUTPUT PER UNIT OF CON. 
SUMPTION. Because the Alchlor Process not only 
makes possible an oil more highly refined and 
homogeneous but with a greater resistance to 
oxidation and deterioration, longer life is insured 
and less make-up oil is required. 


oil with maximum resistance to oxidation 
and sludge. Gulfcrest Oil is the world’s 
finest turbine lubricant! 

Call in a Gulf Lubrication Service Engi- 
neer and ask him to show you how Gulf- 
crest Oil can help you get improved 
lubrication and higher operating effi- 
ciency.Write, wire, or phone your nearest 
Gulf office today. 


Gulf Oil Corporation - Gulf Refining Company 


Gulf Building, Pittsburgh 30, Pa. 


INDUSTRIAL 


LUBRICATION 
BACK THE ATTACK .. . BUY MORE WAR BONDS 
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SYNCHRONOUS STARTERS 
FOR 
220-550 VOLT MOTORS 


Companion Line to Bulletin 1075-A, Oil-immersed Starters 


Standard Open Starter for 
Full Voltage Starting 


Enclosed Reduced Voltage Starter 


AIR-BREAK TYPE WITH CONTACTORS 


HESE are completely wired units, each with 
line and field ammeters, overload relays, mount- 
ing of exciter-field rheostat, auto-transformer (on 


reduced voltage starters), etc. 


They are arranged for two or three phase service. 
Maximum ratings—(for both reduced and full 
voltage starting) 400 H.P., 220 volts and 800 H.P., 
440 and 550 volts. 

Standard features include equipment as _ illus- 
trated and described above. Optional features in- 
clude enclosures; disconnect switch; and when’ 
enclosures are desired for starters having this dis- 

at the top of the enclosure. Other options are indi- 

cating light; field-removal with automatic resyn- 


has one normally-closed and two normally-open contacts. 
At the left is easily adjustable, electronic-type relay which Complete details are given in Bulletin 1076-A 


applies direct current to motor field to pull motor into 
Ask for your copy to-day. 


synchronism automatically. 
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CARLOAD OF 


CAREY Insulation is so efficient in 
resisting passage of heat that one 15- 
ton carload, applied to exposed hot 
surfaces, can save 80 cars of coal, of 
40 tons each, per year. 

At this time, when you need to pro- 
duce every possible kilowatt from 
every ton of fuel, it is important that 
generating equipment be thoroughly 
checked for heat losses. If improve- 
ment in efficiency is attainable through 


HEAT INSULATION 


SAVES Bo 70 S|) CARLOADS OF COAL ANNUALLY 


thicker insulation, or a more suitable 


type, you'll find such improvement 


extremely profitable. 

CAREY Insulations usually return 
their cost in savings in a few months, 
then continue paying big annual divi- 
dends for many years. 

Whatever your insulation needs, 
you're SAFE with CAREY. A nation- 
wide organization is at your service. 
Write Dept. 16 for details. 


Dependable Products Since 1873 
Lockiand, CINCINNATI, OHIO 
e OFFICE AND FACTORY: LENNOXVILLE, P. 


IN CANADA: THE PHILIP CAREY CO., LTD. « 


THE PHILIP CAREY MFG. COMPANY 
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LOOK INTO THIS! 


THE KENNEDY AIR SWEPT TUBE MILL INSURES 


FINE PULVERIZATION... 


_. the Key to burning 
lower grade coal 


Inside of Tube Mill, showing cascading balls 
which pulverize the coal between thousands of 


THE KENNEDY AIR SWEPT TUBE MILL will produce pulverized coal —‘sPherical’ grinding surfaces. | the hardest grade 
continuously at 85 to through 200 mesh Grinding quality is 
not affected by wear due to coal abrasion. It is maintained at the level of 
anew mill by occasionally adding a few balls of larger size, while running, 
to compensate for those worn in grinding. Tramp iron is not injurious to 


the mill, it aids in grinding, replacing an equal amount of ball wear. 


_ Silent double reduction herringbone gears are totally enclosed and built 
integral with the mill, with roller bearings and automatic lubrication. 


This mill has a low maintenance cost and a high "in service" factor. 
Many have run continuously for |! months between annual inspections. 


© COMPLETE ENGINEERING 


_ Kennedy-Van Saun offers a complete steam power plant service, includ- 
ing steam generating units, pulverizing equipment, burners, fans, coal eleva- 
coal weighing scales, ash conveyors, and related equipment. 

or complete details. Let our engineers help you with the special prob- 


“ that exist in your plant. Write for our Bulletin No. 12 on Pulverized Mills in an Eastern Utility, producing 1,000,000 
Oal, ' 


Ibs. of steam per hour. 


-lan Saun 


MANUFACTURING AND ENG/NEERINCG CORPORATION 


2 PARK AVE., NEW YORK 16, N. Y. 


FACTORIES:—DANVILLE, PA., CANADA, LONDON, AUSTRALIA 
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‘(WE BEND OVER 
BACKWARDS 
TO PLEASE 


Flori’s Fabricated Piping is “custom built,” 
complete and ready to install, for any use. 


We can make anything in tubular and plate 
steel fabrication — and we will! Try us. 


A WAR-BUSY 
PLANT 


NOW SUPPLYING COMPO.- 
NENT PARTS AND COMPLETE 
SYSTEMS FOR INVASION 
BARGES, TANKERS, CARGO 
VESSELS, AIRCRAFT, TANKS 
AND ORDNANCE. 


THE FLORI PIPE COMPANY, ST. LOUIS — CHICAGO 


POWER Merch, 
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Here is instantaneous 
automatic protection 
against runaway engines 
and turbines 


@The Golden-Anderson Throttle and 
Emergency Stop Valve shown here offers 
positive protection against runaway en- 
gines and turbines. It works instantly 

. - mechanically, electrically, by hand 
or remote control. No unit can exceed 
safe operating speed when equipped 
with this unit. 


The valve is supplied in angle and globe 
patterns from 2'2” to 16” sizes. Valve 
trim may be bronze, monel, stainless 
steel or Gallavoy, according to pressure 
and temperature conditions. Seat rings 
and disc may be stellited. 


GOLDEN-ANDERSON VALVE SPECIALTY. CO: 


cialty Valves. 
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Mean More 
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,, For The Hard Fight Ahead 


One major fire in a war industry —or 
a small fire that results in crippling 
damage by the extinguishing medium 
—may deprive our fighting forces of 
vital equipment. 


For those critical hazards where 
fire could stop all production, might 
destroy your entire plant, Cardox 
lire Extinguishing Systems afford 
maximum protection. 


HOW CARDOX SYSTEMS PERFORM 
You can protect one or numerous 
hazards of like or diverse nature with 
a Cardox System. Tons of liquid CO, 
maintained at a controlled low tem- 
perature in a single storage unit... 
released in timed, mass discharge 
through built-in piping systems. . . 
smother the fire and cool combusti- 
bles below re-ignition temperature. 5o 
rapidly is the Cardox CO, discharged 
—in tons for large fires, in pounds 
for small ones—that the actual burn- 
ing time can be cut down to a very 
few seconds. 


Because there is no damage by the 
extinguishing medium, men and ma- 
chines are back at work quickly. 

Cardox Systems are preventing in- 
terruption to vital war production by 
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fires in such key industries as: Air- 
planes, Airplane Parts, Armor Plate, 
Aviation Carburetors, Aviation 
Engines, Cold Strip Steel, Electric 
Power, Engine Parts, Forgings. 
Motor Fuel, Plastics, Processed 
Fabric, Rubber Products, Solvents, 
Tanks. Tank Engines. 

If you would like more detailed 
information on how Cardox Systems 
provide engineered fire protection for 
large or small fire hazards—indoors 


or out—write on your company 
letterhead for Bulletin No. 9. 


* * * 


CARDOX CORPORATION 
BELL BUILDING+CHICAGO 1, ILLINOIS 


District Offices in New York . Washington 


Detroit + Cleveland + Atlanta + Pittsburgh 
Los Angeles . Seattle 


San Francisco 


Wi 


How Cardox Systems 
Protect War Industries 


@ Timed discharges, as needed, through 
built-in piping systems... supplied 
instantly from a single storage unit 
holding tons (if required) of liquid 
Cardox COx2. 

@ Mass discharge of CardoxCO2 “knocks 
out” fire, 

@ Reducing oxygen content of the at- 
mosphere below the concentration 
necessary for combustion, and .. .- 

@ Cooling combustibles and fire zone 
below ignition temperature . 

@ Extinguishing fire quickly and com- 
pletely without damage from extin- 
guishing medium. 


CARDOX— CO, Systems with 
Enhanced Fire Extinguishing 
Performance 


A.Uniformity of characteristics. 


B. Extinguishing medium with uni- 
formly greater cooling effect. 

C. Accurate projection of CO2 through 
greater distances. 

D. Timed discharges, as needed, through 
built-in piping systems . . . suppli 
quickly from a single tank holding 
tons of liquid Cardox CO:. 


— : i? 
Bo 
NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 


Nearby 
Materiel Base 


| for IR W 183 183 IR 


World War I has drawn a parallel between 
successful military and wartime industrial activities 
—the advantages of bases close by the field of op- 
erations and the necessity of active supply lines. Mill 
supply distributors provide these bases for American 
industry and help maintain lines of supply from 
factory to industrial user. 
~ Republic Rubber Distributors, located in every 
section of the United States, keep stocks and furnish 
valuable supply and maintenance service wherever 
rubber hose, belting, packing and other mechanical 

rubber products are used. Close factory and technical 
cooperation with Republic augments the services 
your Republic Distributor has to offer. Consult with 
him confidently on your requirements for 
mechanical rubber products. 


YOUNCSTOWN 


OSE « BELTING *« MOLDED GOODS 
DIVISION OF 


LEE RUBBER G&G TIRE CORPORATION 
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AVCO PING 


NATIONAL VALVE & MFG. CO., Pittsburgh, Pa, 


ATLANTA BUFFALO CLEVELAND CHICAGO NEW YORK PHILADELPH 
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Here’s a Warren Pump fo think about 


WHEN YOU THINK ABOUT THE FUTURE 


This Warren Centrifugal Pump is 
being made for commercial pur- 
poses in limited quantities, now 


Warren Two Stage Volute Centrifugal Pumps 
have been carrying their share of the load in 
the war effort because of their unusual stamina, 
low maintenance cost and reserve capacity. 
They are well worth considering now for post- 
war work. 


One of the design features concerning these 
Warren Pumps which has a direct bearing on 
their low maintenance cost is the fact that they 
are hydraulically balanced. Stages are arranged 
so that one stuffing box is under suction pres- 
sure and the other is subject to only the first 
stage pressure. A separate interstage loop per- 
mits efficient connection between the two stages. 


Other features include, liberal clearances 
between impeller and case rings . . . extra-heavy 
shafts . . . over-size bearings . . . carefully pro- 
portioned liquid passages. Write for Bulletin 229. 


WARREN STEAM PUMP CO., INC. 


WARREN, MASSACHUSETTS 
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Meet Archie Albert, highly skilled Warren employee * |. and foreman of the es 
Warren Engine and Small Turret Lathe Department Archie's been with Worre® 
for 21 yeors is very proud of Warre® pumps and their reputation for 
reliable, economical performance He's proud, also, all of us ore of the 
Warren aArmy-Novy Award. 
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This huge steel barge is transported in 


W v7 
sections to a battle area, where it car be 
ARGES FOR he assembled and set afloat quickly and easily, 
Pre-fabricated in the GATX plan: at 


Sharon, it is another example of our widely 


diverse, often unprecedented, production 


Along with this and many other types of 
war equipment, we are building the GATX 
know-how —the broadened experience, the 
improved methods that will mean postwar 


economies for you. 


FOR THE ARMY: Shown here 
completely assembled, the barge is 
easily shipped. knocked down in 


small cargo space, 


FOR INDUSTRY: General American makes ~ 
pressure vessels of all types, for use in produc- 


tien tansportation and storage. 


for today’s fighters— Planning for tomorrow's builders 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


Plate & Welding Division Sharon, Pennsylvania 


“Specialists in plate fabrication— manufacturers of pressure vessels of steel, 


alloys and aluminum—all classes of welding—process equipment of all 


a4 types—chemical engineering laboratories and service—completely equipped 


PLANT AT SHA 


field erection department.” 
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These records are your receipt 
for every dollar spent for fuel 


Automatic planimeter pen record “A” 
shows steam flow in volume units and 
the time at which it was produced or 
used in any part of the 24-hour period, 
enabling you to easily analyze steam 
production and distribution. 


Record line “B” shows rate of flow and 
enables the operators to maintain the 
most efficient boiler operation, thus 
effecting substantial fuel savings. 


Brown 


Why You Should Use Meters 


Steam costs are important costs—Do you know what you are get- 
ting for these costs? Do you know where it is going? Knowing this, 
you can make substantial savings not only in the boiler room but in 
every department or unit where steam is used. 

This double saving is made possible by the dual records on every 
Brown Steam Flow Meter Chart. 

With Brown Flow Meters, you can correctly determine the cost of 
making steam for power, processing or heating and properly allo- 
cate costs to departments or units. Brown Flow Meter chart records 
reveal instantly any deviation above or below the most efficient 
operating standards of steam generation and distribution. 
Thousands of steam engineers are getting this kind of service from 
Brown Flow Meters. They are easy to install—parts are simple and 
few. In many plants, the investment for Brown Flow Meters has 
been repaid many times over. Learn more about them. Write for 
Catalog No. 2008. 


THE BROWN INSTRUMENT COMPANY 


4490 Wayne Avenue, Philadelphia, Pennsylvania 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
MINNEAPOLIS, MINNESOTA 


Offices in all principal cities. 119 Peter Street, Toronto, Canada—Wadsworth 
Road, Perivale, Middlesex, England —Nybrokajen 7, Stockholm, Sweden 


MINNEAPOLIS -HOMEYWELL CONTROL SYSTEMS... 


To Measure and Control to Economize 
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HERE IS WHAT THE RECORD SHOWS 


“Out of the many Watrous ‘V’ Model 
Flush Valves that we have installed we have 


not had one come-back due to defective 
For more than a year we have been saying favor- - a valve or operation. —E.E.F. 


Valve. This valve was designed, of course, to save = “Have installed 1972 _Watrous Flush 
the maximum amount of critical material. At the Valves and these: vallves, fiave given very 


good service. —W.S.L. 
same time, we made sure that it was strongly and 
durably built and that it would provide the depend- “We have sold and installed many 


able, trouble-free service for which Watrous Flush Watrous ‘V’. " Model Flush Valves and have 

% . yet to see ad or imperfect valve e 

Valves are famous. have never been called back to — one 
M. 


f 1 —J. 
As we have pointed out, it was designed, like all iste saacoe : 


Watrous Flush Valves, with a water-saver adjust- 
Our plumbing. superintendent and sev- 
ment which enables the valve to be regulated to the c eral of our foremen report very favorably 


ini H on your Watrous Flush Valves. Since we 
Ryaes water requirements of the fixture. have had no complaints on the installations 
we have made, we consider your valves en- 
tirely satisfactory and have no suggestion for 
their improvement. —C.L.M. 


eee eee eee eee 


The big point here, however, is not what we.have 
said about this valve, but what the experience of 
architects, plumbing contractors and building man-, 
agement men has shown as to its performance in 

and maintenance on these valves has been so 


the field. 
. ; ; small we do not even count it. So far we. 
Many thousands of these valves have gone into ¥ a have not had to file claim for even gg 


service and we asked men who have had actual ex- . eritetueninand Shen 
perience with the performance of these valves to 
report their findings. In the adjoining column we 
list some of these reports and there are many others 
—all favorable. 


“In the last few years we have ‘installed 
over 2000 Watrous Flush Valves. Our repair 


“We have not had any complaints regard- 
ing Watrous ‘V’ Flush Valves and they have 
been giving us good service.’ -—C.W.H. 


“All the-Watrous Flush Valves that this 
firm has used have always proved very satis- 
factory. We have used a considerable quan- 
tity over the past three ‘years and have had 
little or no complaint of any kind on the 
operation of these valves.” —J.M.S. 


From this and other evidence we know you,can 
safely recommend and use Watrous “V” Model Flush 
Valves with assurance that they will not let you down. 


‘ 


THE IMPERIAL BRASS MFG. CO. 


514 R : We have used many ‘of 
S. Racine Ave. i Saas = 3 4 atrous Flush Valves. We are pleased to 
Chicago 7, Illinois — a= say that these valves have rendered excellent 
service and that maintenance on_installa- 
tions has been negligible.” —B.J.B. 


plified specification data on “V” 
Model Watrous Flush Valves. The - 
1944 Sweet’s Catalog File Sec. 21, 
Catalog 9, also covers this valve as — \ 
well as the regular line of Watrous 

Flush Valves for postwar projects. 


_ 


illustration shows "'V" 
Model Watrous Flush Valve 
currently being shipped. 


lush Valves 
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Getting the RIGHT Material to the RIGHT Place at the RIGHT Time! 


@ In the army the supply lines are ships, trains, trucks and planes. In industry, they 
are conveyors and elevators, engineered into efficient material handling systems. 


The development of such systems is a job at which Stephens-Adamson has 
specialized for 42 years. This broad design and manufacturing experience is at 
your service now—to help you secure a system that will assure fast, safe and 
economical conveying and elevating of any kind of bulk materials. For the 
solution to your present or anticipated material handling problems, call on S-A. 


TEPHEN 


RIDGEWAY AVENUE, AURORA, ILLINOIS 


5 
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Turning out a 110” O.D. SEAMLESS Steel Flange to rigid spec- 
ifications of accuracy isn't exactly the easiest job in the world. 
But tough jobs are not unusual here at Taylor Forge. In fact, 
this one is quite typical of the kind that is so often assigned to 
us by engineers who feel we are a little better at it than any 
other organization. 


For a good many years these “unusual” things have been the usual 
at Taylor Forge . . . doing things with hot metal that nobody else 
does . . . knowing just how to control its flow and form under pressure 
and impact. 

And in the final analysis there is no better example of this than 
your old friends WeldELLS and other Taylor Forge welding fittings 
themselves. For while WeldELLS represent our regular line of welding 
fittings, they reflect forging operations that are far beyond the usual! 

Check down the list of WeldELL features and you will see how true 
this is. Only Taylor Forge knowledge and methods could give you a 
fitting with tangents and selective distribution of metal in an extremely 
accurate, seamless forging! Add to this the features of WeldELLS 


which cut welding time and costs, and you have the fittings that. . . 
“have everything”! 


Weld 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street . Philadelphia Office: Broad Street Station Bldg. 


No other welding fittings 
combine these features: 


© Seamless — greater strength 
and uniformity. 

® Tangents—keep weld away from 
zone of highest stress—simplifs 
lining up. 

© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

© Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
© Wall thickness never less thor 
specification minimum —assures {ull 


‘strength and long life. 


© Machine tool beveled ends —pr0- 
vides best welding surface and a¢- 
curate bevel and land. 

© The most complete line of Welt 
ing Fittings and Forged Steel 
Flanges in the World insur 
complete service and undivided 
sponsibility. 


POWER 


NINE FOOT TWO f - -\. SEAMLESS ... TRUE 
7 
( 
t 
( 
4 
290 


Now...a new Engineering Service 


for “Dies e| 


esel Heat Prover 
ral points 


4 ities Service Di sel 
test checks these vital 


1. Individual cylinder H.P. output 


9. Individual cylinder compression 


Individual cylinder P 


eak pressures 


gs 
section timing 
4. Fuel injection 
pth of piston 
condition ‘ 

rom 5. Mechanical x 
lif and rings 
sure 6. Exact air fu 
pro- 
a _ THE new Cities Service Diesel Heat Prover it is now . “NOW ENGINES WORK 
field possible for you to determine exactly the operating effi- IN PERFECT UNISON” 
thon 
‘il {| ciency of your Diesel equipment and make any necessary ad- —_— “Poor load distribution between our* Diesel engines was 

justment long before trouble starts. responsible for costly wear and maintenance expense. The 
-pre- C'ties Service Diesel Heat Prover revealed this condition— 
I The Diesel Heat Prover reveals the degree of waste in the enabled us to take corrective measures. Now engines work 
Nee engine caused by air deficiency (excess fuel ), or the degree of in perfect unison and share equally the load which ductu- 
ste! waste caused by dilution (excess air). Through unique means _#*€s over as much as 40% range during certain types of ‘ 
these conditions are measured correctly on the two Heat Prover Pefattons 
dials Ree dings *Name of company on request 

Make sure your Diesels are in perfect working order. 
CITIES SERVICE OIL COMPANY 
== Mail the coupon today for a Heat Prover test of your equip- Room 161 

ment at no cost or obligation to you. ( Available only in prin- rere tg 

cipal cities of Cities Service Marketing Territory East of the Gentlemen: Please contact me regarding your Diesel Heat 

Rocky Mountains. ) 

Name 
Title 


CITIES SERVICE OIL COMPANY [Agus 


ARKANSAS FUEL OIL COMPANY [iaumabaas 


| City 
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For many years this expression has been associated with Marsh Gauges and 
Dial Thermometers. 


We call it an expression, rather than a slogan, because slogans are trumped 
up. This expression simply came up. We enclose it in quotation marks because 
it expresses the feeling of hundreds of users toward Marsh instruments. Marsh 
instruments Have become the standard of comparison; Marsh is “the standard 
of accuracy”. 


When a product reaches such a position, few people ask how it got there. 
But if you ever take the trouble to check back over the many years during 
which Marsh has been making gauges, you will find that there is no mystery 
about it. 


You will find that Jas. P. Marsh Corporation has not only shown the way in 
big developments, but has always given more attention to the small details . . . 
that count most. You will find, moreover, that this fidelity of detail is not con- 
fined to the more expensive instruments, but is common to all Marsh equip- 
ment in relation to the service for which it is built. 

Why settle for less than the instruments that set the standard? 


JAS. P. MARSH CORP., 2075 Southport Avenue, Chicago 14, Illinois 


THE GAUGE WITH THE “RECALIBRATOR" 


A gauge built to Marsh Standards is not likely to. be knocked 
out of adjustment. But if it is, the Marsh “Recalibrator” will 
quickly restore its accuracy. Simply turn the “Recalibrator” 
screw until the pointer is at zero when not under pressure. The 
gauge will then be right at all points on the dial. Unlike other 
methods of resetting, the “Recalibrator” gets at the root of the 
error—re-establishes the relation of the bourdon tube to the 
movement—actually recalibrates the gauge. 
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ES THE NATION... . 


Diesel performance doesn’t start with the Eugine 


but with the Sugcucering / 


The economy, efficiency and dependability that you get in a 
Baldwin Diesel were put in long before the engine was built. 

Its performance started back in the engineering depart- 
ment, where experienced diesel engineers work over count- 
less sketches and intricate calculations to make sure that 
the engine will meet the specified requirements for power, 
ficiency and economy. 

The extra dividend in performance from this fine engi- 
neering, shows up in Baldwin Diesels now serving in 
industry, on ships, and on locomotives Make your next 
Diesel a Baldwin. Locomotive & Ordnance Division, The 
Baldwin Locomotive Works, Philadelphia, Pa., U. S. A. 


BALDWIN 
PRODUCTS 


Hydraulic presses * Testing equipment ¢ 
Steel forgings and ‘castings Diesel-electric 
locomotives « Diesel engines « Metal plate 
fabrication « Rolled steel rings « Bronze cast- 
ings « Heavy machine work « Crane wheels « 
Bending rolls « Plate planers ¢ Babbitt metal 
e Alloy iron castings ¢ Briquetting presses 


BALDWIN 


DIESEL ENGINES 


THE BALDWIN 
GROUP 
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OWLS of De Laval Oil 
Purifiers are of the 
— “constant efficiency” type 
Wwe the responsibility for keeping the oil used to lubricate power —the degree of purification 
units in best possible condition is entrusted to De Laval “Uni-Matic” is not affected by the re- 

Oil Purifiers, you may rest assured that the trust will be well kept. These 


moved sediment, which ac- 
centrifugal machines will continuously and unfailingly protect your lubri- cumulates outside of the 


cating oil against contamination by water, dirt or other impurities that would zone of separation. 
impair its usefulness and eventually be reflected in serious operating trouble. 


The De Laval “Uni-Matic” is a complete oil purifier, compact and fully 
enclosed. It includes pumps, gages, and all necessary accessories for keeping 
oil in the best possible condition. Machines are direct motor-driven, self- 
lubricated and ball-bearing equipped. The bowls in which purification takes 
place are self-draining and are scientifically rated as to efficiency to give 
Guaranteed Performance. Send today for additional details. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York, 6 427 Randolph St., Chicago, 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco, 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG §=VANCOUVER 


OIL PURIFIERS 
LUBRICATING AND FUEL 
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| Plan for Today 
‘| and Tomorrow 


INSTALL 
ROCKBESTOS A.V.C. 
IN CIRCUITS 
EXPOSED TO severe 
OPERATING CONDITIONS 


Rockbestos A.V.C. 600 Volt Power Cable, ilhus- 
trated*, No. 18 AWG to 1000 MCM, Underwriters’ 
and N.E. Code, Type AVA, Maximum operating 
temperature 110°C., has this permanently insulated 
construction. (Also, with lead sheath and in volt- 
age ratings up te 5000.) 


WHY PERMANENTLY INSULATED ROCKBESTOS A.V.C. 
WILL GIVE YOU DURATION-PLUS SERVICE* 

1. The conductor is perfectly and permanently centered in 

helically applied insulation. 

2. Impregnated asbestos insulation withstands the heat of over- 

loads up to the melting point of copper and won't ignite or burn. 

3. Lubricated varnished cambric for high dielectric strength and 


added moisture resistance, protected from heat and flame by two 
impregnated asbestos walls. 


= 
ion for sizes 


hie of fel elted i asbestos 


to 4/0 AWG. Th 4. Outer impregnated asbestos wall which serves as heat- 
Sizes No: 18 4/0 have an sed to barrier against high ambient temperatures. 
18 to duct its expose™., 
‘ next to the com an control — corrosive 5. A tough, rugged, impregnated asbestos braid, resistant to 
For lighti noisture, Os h as exist — heat, flame, moisture, oil, grease and corrosive fumes. 
at azard, Such * boilers, 
he fire hazar soaking pits, ‘mn iS *One of 122 different wires and cables developed for severe operatin 
fumes oF construction 3 per. ng 


conditions by Rockbestos. 


tf 
panel an 


Won’t bake brittle, burn, flow or rot. 
Resists moisture, oil, grease and fumes 


ith a rude 
ri 
vid finishee 


In wartime, you want wires and cables in circuits 
that run around furnaces, lehrs, boilers, steam 


power and tunnels, etc. that give trouble-free service no matter 
rheostats, and hasard. how severe the operating conditions. And not only 
motive contr Feat, fumes anc Ny, high do you want them to give duration service but also 
ment open conducts freedom from wire-failures for years to come. 
Also erate ication “Wire re, Table 


Rockbestos A.V.C. permanently insulated wires will 
give you just that kind of performance. Because the 
permanent impregnated asbestos insulation is highly 
resistant to heat, flame, moisture, oil, grease and 
alkalies, it won’t bake brittle, crack, bloom, rot, 
Standard 39. Other strand- flow or swell under the severest conditions. When 
In om No. 9—19/No- installing new circuits, or rewiring old, plan for both 
s too = today and tomorrow— install Rockbestos A.V.C. in 
' % all circuits exposed to wire-destroying conditions. 
When inquiring or ordering, please furnish CMP 
allotment number or symbol with proper certifica- 
tion. For samples and literature write nearest branch 
office or: 
Rockbestos Products Corp., 935 Nicoll Street, New Haven 4, Conn. 


CABLE 
lard stranding AWG 


\ 


For Victory ROCKBESTOS A.V.C. 
invest in U. S. War Bonds The Wire with Permanent Insulation 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE, 
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CHASE 


CHASE ANTIMONIAL ADMIRALTY ' 


When all is said and done, doesn’t 
service life interest you most in 
selecting a condenser tube alloy? 
Then consider Chase Antimonial 
Admiralty for salt or brackish 
cooling water conditions. Not a 
single service failure has been re- 
ported from dezincification since 
the tubes were first installed eight 
years ago. 

With millions of pounds of 
Chase Antimonial Admiralty tubes 


CHASE BRASS & COPPER CO. Incorporated, WATERBURY, CONN. 


Subsidiary of Kennecott Copper Corporation 


ALBANY DETROIT MINNEAPOLIS 
HOUSTON NATIONWIDE NEWARK 
INDIANAPOLIS SALES SERVICE ond NEW ORLEANS 

KANSAS CITY, MO. NEW YORK 
CHICAGO ‘ STOCKS ; 
CINCINNATI LOS ANGELES WAREHOUSE PHILADELPHIA 
CLEVELAND MILWAUKEE 7 PITTSBURGH 

This is the Chase Network —handiest way to 


at 
PROVIDENCE Houston 
ROCHESTER * 
SAN FRANCISCO Los Angeles 


SEATTLE 
ST. LOUIS 
WASHINGTON * 


* Sales Office Only 
buy brass 


in service, this is indeed an out 
standing performance record. 


To get. the complete stor 
quickly and easily, just phone th 


nearest Chase Sales Service Office 
TU. S. Pat. No. 2,0618 


REMEMBER! 
1. Extraordinarily resistant to dezinci 
cation. 


2. Virtually immune to stress-free inte 
crystalline corrosion. 


3. Costs no more than plain Admiral) 


SPECIAL STOCKS OF 
ANTIMONIAL ADMIRAL! 


New Orleans 
San Francisco 
Tulsa 
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Are you familiar with the composition 


of lubricating greases? . . . . . Do you know the different grease 


types... their virtues .. . their weaknesses?..... Are you informed 


about proper selection and correct application? 


This and other information, vital to 
every industry, is contained in “Lubri- 
cating Greases,” a new Sinclair brochure 
published by America’s outstanding 
manufacturer of lubricants. 
“Lubricating Greases” by text and 
chart furnishes you with facts essential 
to higher production and lower upkeep 


in individual machine or complete 
plant operation. 

If you are interested in more efficient, 
more economical lubrication with a 
greatly reduced inventory of greases 
you will want a copy of “Lubricating 
Greases.” Write today for a copy—with 
our compliments. 


fOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 


POWER © March, 1944 297 


BE \ \ = \ 
™% 
out 
| 
the | 
fice 
inte 
ralty 
| 


GENERAL PUMPS 


The way Buffalo Pumps go about their jobs cease- 
lessly, without coaxing and with so little servicing, 
is winning for them new praise from hundreds of op- 
erating men. That's because “dependability” is built 
into every Buffalo Pump from the drafting board 


up. Designed by experts, constructed by experts, 
tested and okayed by experts, every Buffalo Pump 
is a high-efficiency unit exactly matched to its task— 
with a big margin of extra performance left over. In 
war, as in peace, Buffalo Pumps deliver the goods! 


490 Broadway 


Buffalo, N. Y. 


Branch Engineering Offices in Principal Cities 
Canada Pumps, Ltd., Kitchener, Ont. 


6° 
‘ 
\ BUFFALO PUMPS, INC. 
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Provide flexible, reliable and 
economical source of refrigeration 


Today the tremendous wartime de- 
mand for optical lenses has created 
an urgent need for new and highly 
specialized plants. 


In these plants 
Carrier engineering and equipment 
play a vital role. 

Precision lens polishing, an ex- 
acting and delicate operation, re- 
quires complete control of air con- 
ditions . . . of temperature, rela- 
tive humidity and extreme air 
cleanliness. 

To meet the rigid requirements 
of lens polishing in the three-story, 


Carrier 


AIR CONDITIONING * REFRIGERATION 


glass-brick building of Bell & 
Howell Company *, Chicago, Carrier 
Centrifugal Refrigerating Machines 
supply chilled water for a year- 
round air conditioning system so 
flexible that temperature and rela- 
tive humidity of air may be held 
constant or be varied in segregated 
areas to specified needs. 

Two 350-ton Carrier Centrifugal 
Refrigerating Machines supply 
chilled water to absorb heat as 
well as 
moisture. 


to condense undesired 


IMDUSTRIAL HEATING 


If your plant is engaged in war 
production, Carrier engineers vill 
be glad to discuss with you any 


problem you may have on refrig: 
eration or the control of tempers 
ture and humidity or the circuls 
tion of cleaned air. 


*Architects: Mundie. Jensen. Bourke 4 
Havens. Chicago 


Consulting Engineer: Samuel R. Lewis 


Chicago 


CARRIER CORPOR\ATIO\ 


Syracuse, N. Y. 


FORTY-TWO YEARS 
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EXPERIENCE IN 


INDUSTRIAL 


INSTALLATIONS 


POWER ® Merch, 


p To provide exacting conditions of temperature 
ROBLEM: eye ee 
= ' and humidity for precision lens grinding. — | 
>> 
= 


Send for this Booklet 


BUY UNITED STATES WAR 
BONDS AND STAMPS 
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It Will Be of Interest—and may suggest new applica- 
tions—to design engineers, production and maintenance 
men, and to oxy-acetylene process supervisors. 


° Ask for “Linde Oxy-Acetylene Processes.” It briefly describes some of the 
oxy-acetylene metal-working methods that the Linde organization makes 
available to speed up production and construction programs, to lower opera- 
ting costs, and to simplify problems of maintenance and repair. It also shows 
the catalogs that you can obtain to aid in your selection of the apparatus 
and supplies needed for applying these processes. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30 East 42nd Street ' {da New York 17, N. Y. 
In Canada: Dominion Oxygen Company, Limited, Toronto 


| 
ar 
ill : 
- 
ny 
ra 
wis, 
)\ 
| 
| 
NS 
305 


WEDGE PER PUMPING PRINCIPLES 
CHILL RINGS 
* * 


cA 

TEETH- 
Many Power Plants are using WEDGE Chill Rings with the Patented ° 
SPLIT Feature because they get STRONGER joints = Pipe The Simplest and 
FASTER and BETTER. For strong joints it is imperative at you ge ay ‘ 
100% PENETRATION. WEDGE Chill Rings assure 100% penetration most efficient pumping 
with the first layer of weld material. The unretouched photos below 


show how WEDGE Chill Rings REINFORCES the joints. If you weld principle ever designed (a 
pipe, you can get STRONGER joints with WEDGE Chill Rings. Why ek : 
re 


10t investigate. Only 2 Moving Parts 


ROPER 


SIMPLEST DESIGN. The Roper design is recognized as the 
simplest ever conceived. Only two moving parts . . . equal size 
pumping gears (either spiral or spur) operating at the same 
speed. Another important feature of Roper design is that all 
internal parts such as gears and bearings can be inspected 

5 O % .. without disturbing piping or power. 
LONGER LIFE. The four large replaceable bearings, two on 
each side, in Roper “hydraulically balanced” pumps are de. 
Wri : : signed and constructed to withstand severe operating abuses 
and adequately handle peak loads. These flanged high lead 


WEDGE PROTECTORS, INC. bronze bearings also act as wear plates to protect face and 


9524 Richmond Ave Cleveland 5, Ohio |: backplate from wear. Can be replaced easily and inexpensively 
SAVE FLOOR SPACE. Roper Pumps are designed to operate 


CHILL Y = at direct motor speeds, thus eliminating gears, belts, etc. Roper 
; W E D G E RINGS. SAVE MONE a “direct-drive’” pumps require only 48% as much floor space 


as other models. 


penetration 


POSITIVE DELIVERY: Roper Pumps produce a_ steady, 
positive flow absolutely free from pulsation. 


We can help you meet yor 


schedules. No order too large ee, me EQUAL SIZE PUMPING GEARS HYDRAULICALLY BALANCED 


—none too small. Our equip- 
ment, personnel and “know- The only moving parts in Roper ery seperate from drive 
how” assure you of fast, reli- ee? abe Rotary Pumps are these two shaft, the pumping gears actu: 
pr equal size pumping gears. They ally “float in operation”. Any 
operate inacasewithjustenough thrust or shock is absorbed by 
We. alin clearance to prevent wear. sliding joint and thrust collar. 
Roller and Silent Chain Drives : 

and do “job” Precision Sur- 
face Grinding. Let us work 
with you. Send specifications 
and blue prints for estimat 


A valuable book of in- 
Jormation on pumps and 
pumping problems. 


INDUSTRIAL GEAR MFG. CO. 


4543 VAN BUREN STREET CHICAGO 24, ILLINOIS 


_pénetration | 
== 
=—, 
| We rastest 
— GROWING GEAR GEO. D. ROPER CORP., ROCKFORD, ILLINOIS 
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BULLETS AND BOILER TUBES ARE BOTH ESSENTIAL 
in winning this war. There never was & war in which 
power was so vital a factor. To keep boiler tubes up to 
their top limit of power production is the function of Elliott 
tube cleaners. 


There isn’t much time to “baby” tube cleaners these days. | 


They have to stand up under pressure. And the new 1300 
Series Elliott Cleaners are doing just that, helped by a 
revolutionary lubrication system that saves bearings and 
increases power, plus the toughness imparted by the latest 
developments in metallurgy and heat treating. 


These cleaners are built “stocky” to get around short 
radius curves, with a strong Elliott universal joint between 
motor and cutter head. When you want to clean tubes fast, 
and cut out tube cleaning delays, use the Elliott 1300 Series 

aac cleaner. Cutter heads and drills for all needs. 


ELLIOTT COMPANY 


Tube Cleaner Division, SPRINGFIELD, OHIO 
DISTRICT OFFICES PRINCIPAL CITES 


LAGONDA TYPE 


TUBE CLEANERS 
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HYDRO}, 


e THREE GALLANT GUYS of STEELY 
AT YOUR SERVICE 
WITH OUR NEW 


“PETRO” 


SOCKET WELD UNION. 


Socket ends reamed to U. S, Navy 

Specification B-173 unless other- 

wise ordered, 
Use a socket weld union for the final 
connection to all valves and equipment 
in all your welded lines. 


WRITE FOR PAMPHLET A-M-67 


Clayton MARK & Company 


ORIGINATORS AND PIONEERS 
OF STEEL UNIONS SINCE 1912 


EVANSTON ILLINOIS 


Ingenious New 


\ Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


\\ 


= 


New Saw-Gun Saws and Files in J © 
Hard-to-Get-At Places 

Jobs of sawing and cutting to 1 
that are inaccessible to ordi- the} 
nary tools, are now made pos- trar 


sible with the recently devel- 
oped Saw-Gun. It works 
equally well on wood, plastics, 
light and heavy gauge metals 
(corrugated or plain—stain- 


lessand monel), castings,rods 
and other materials. The Saw-_ 
Gun saves hours on panel { a 
notching and slotting oper- 

A , Permits sawing and filing ( 
ations, doing work ordinarily , 


in spots inaccessible 
to ordinary tools. 


requiring the use of several . 
tools. 

It is propelled by electric 
power, compressed air or flex- 
ible shaft and provides an 
efficient portable power-saw 
or file, that can be carried 
from place to place. 

The Saw-Gun is operated 
by placing cutting edge of 
saw blade against work and 
turning on power. Filing is 
accomplished in the same 
manner by inserting a file in 
the tool instead of a saw blade. 

We hope this has proved in- 
teresting and useful to you, 
just as Wrigley’s Spearmint 
Gum is proving useful to mil- 
lions of people (much to their 
surprise) working everywhere 
for Victory. 


Can be directly connected 
to electric drill, air drill, 
or flexible shaft. 


You can cet complete information from 
the Mid States Fquipment Company, 


2429 S. Michigan Chicago 16, UL. Y-106 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


— 


Prepared by Bridgeport Brass Company 


“Bday Headquarters for BRASS, BRONZE, and COPPER 
\ ca Z 


What is the Life Expectancy 
of Your Condenser Tubing ? 


Authoritative appraisal of sample tube lengths by 
Bridgeport technicians can result in effective steps 
to reduce corrosion rate. 


Much praise has come to industry for its 
excellent war production achievement made 


‘possible only through fine team work. 


Probably the hardest hitting member of 
this team is the group of steam power 
plants whose slogan seemingly is “The 
impossible takes a little longer.” 

Since power plants are too modest to 
speak for themselves, it is up to each of us 
to recognize the outstanding job which 
they are doing. Handicapped by serious 
transportation difficulties, fuel and labor 
shortages, limitations in the choice of con- 
denser tube alloys and other problems, 
they are called upon to deliver power and 
steam to industry in unbelievable amounts 
and ’round the clock. How they were able 
to keep up with the insatiable demand for 
power is a story which will be written after 
the war. 

Overwork can bring disastrous results to 
power plants as well as to individuals. 
We are all familiar with the fate*of execu- 
tives who carry too great a burden and 
suddenly fall by the wayside. A similar 
catastrophe can befall a steam power plant 
whose condensers suddenly fail through 
overwork and resulting excessive corrosion. 
Many plants are no doubt much over- 
loaded. They do not find the opportunity 
to clean the tubes as often as is necessary, 
consequently, the corrosion rate may be 
higher than usual. If they do not watch 
out, some of their condensers are apt to fail 
much sooner than expected. To forestall 
unexpected failures in men as well as in 
machines, it is advisable to have a frequent 


physical check-up. A number of plants are 
doing just this thing. 

Our Laboratory receives frequent calls 
asking for advice as to how the life of tubes 
can be prolonged, in view of the shortage 
of strategic materials. We are glad to 
cooperate. Results obtained from these 
studies are mutually beneficial. In order to 
give an intelligent report as to the prob- 
able expectancy of the life of condenser 
tubes, we ask that two or three tubes be 
taken out of the condenser and sent to us. 
We do not mean little pieces but full 
lengths. The inlet and outlet ends as well 
as the top or bottom of each tube should 
be carefully marked for future identifica- 
tion. Our Laboratory can then study the 
whole tube from end to end and make its 
recommendations. 

As you are no doubt aware, in many 
cases corrosion is localized to a certain por- 
tion or portions of the tube. Changing the 
operation of the condenser or protecting 
the corroded section of the tube may pro- 
long its life appreciably. Data regarding 
the date when the tubes were installed; 
operating conditions, including temper- 
ature; circulating water speed; nature of 
the water; kind of alloy and other facts; 
are all necessary in helping to diagnose the 
seriousness of the corrosive attack. 

The Laboratory is also in a position to 
suggest superior alloys which can be in- 
stalled at some future time when restric- 
tions are removed. Oftentimes the engineer 
can cooperate with the Laboratory by in- 
installing several lengths of special alloy 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 
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tubes in order to obtain a service test under 
actual operating conditions. Such coopera- 
tion will some day bring about greater 
economy and lower maintenance of con- 
denser tubes. 


The marine field at the present time is 
in a more favorable position than the 
power plants as far as the selection of con- 
denser tube alloys is concerned. While the 
land stations are limited to either Muntz 
or Admiralty, marine power plants are not 
limited and can use any alloys that are 
made. In the meantime, our Laboratory 
is accumulating more and more information 
on condenser tube alloys and their be- 
havior under various conditions. 


Considerable technical information has 
already been published in our new Con- 
denser Tube Manual, which is available at 
no cost to engineers who request it. In 
addition to data on corrosion, we are listing 
the properties of the alloys which have 
been developed to give longer life. At the 
same time, it would be helpful to us if 
condenser tube users would contact us and 
tell us their experiences and problems. 
Requests for our new Condenser Tube 
Manual have exceeded all expectations. 
Fortunately we printed a sufficient quan- 
tity so that we are able to take care of 
additional calls. If you do not have acopy, 
drop us a line. 


ESTABLISHED 1865 


MARINE AND POWER EDITION | 
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How Combination 
Gas and Oil Burner 
Operation is protected 


hy 
FLAME-OTROL 


COMBUSTION SAFEGUARD 


Combination gas and oil burner 
protection by Wheelco Flame- 
otrols include complete purg- 
ing cycle, safety shut-off 
features and pilot lights of 
sufficient size to insure main 
flame stability. 


Every phase of electrical 
maintenance and repair work 


covered in this Library 


Every man concerned with the care and repair of electrical 
machinery should have these practical books, with their helpful 
tables, diagrams, data, methods and kinks. Every one of the five 
volumes is jammed to the covers with sound how-to-do-it ip- 
formation—the kind you have to have when anything goes wrong. 
Liberal use has been made of practical data and practice iy, 
repair shops so as to combine the good features of a library of 
method§$ with handbook information covering these methods. 


Electrical Maintenance 


and Repair Library 


5 volumes—2042 pages—I1721 illustrations 


N these books will be found answers to practically all the repair and 
| winding problems that the electrician wil! meet in actual practice 

The books discuss direct and alternating current windings—repair shop 
methods for rewinding armatures -commutator consection—the testing of 
armature windings—the testing of induction motors for faults—practical 
way of reconnecting induction motors--commutator repairs—correcting brush 
troubles, etc. They tell you how to inspect and repair motor starters and 
generators—how to diagnose motor and generator troubles-—how to figure 
rew windings for old cores on induction motors. You learn about three 
wire systems, starting rheostats, transformers and starting pol phase motors, 
ete. They give you scores of practical methods used by electrical repairmen 
to solve special problems. 


Includes trouble-shooting and repair book 


Now, in addition to four well-know) practical books on all details of 
testing, connecting, rewinding. installing and maintaining electrical machi 


FORCED 


This Electronic Combustion safety device (a 
Wheelco pioneered electronic achievement) elimi- 
nates explosion hazards by preventing fuel and 
explosive product accumulation in the combustion 
chamber. Fuel, to the burner, is shut off instantly 
upon flame failure, or should any condition develop 
within the instrument itself, which might interfere 
with its operation. It is also a definite protection 
against carelessness and negligence of inexperi- 
enced operators. The Wheelco Flame-otrol operates 
with equal efficiency on gas, oil. powdered coal, or 
any combination of these fuels. Flame-otrols are 
available with automatic or manual ignition, time 
delay for purging, or other desirable sequence. 


Request Bulletin L2 for complete information 


on the Wheelco Flame-otrol. 


163 W. HARRISON STREET @ @ @ CHICAGO 7, ILLINOIS 
w 
Electronic Principle” Temperature Controls 
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ery, the Library of Electrical Maintenance and Repair includes Stafford’s 
Troubles of Electrical Equipment, a handy book full of helpful maintenance: 
information, special trouble-shooting charts, explenation of symptoms an 
causes of machinery troubles, specific remedies, etc. This revised library 
helps you to know the why as well as the how of electrical maintenance 
and repair work, gives you the ability to handle bigger jobs with surely 
of results. 


10 Days’ Examination—Easy Monthly Payments 


You can secure the use of these five great books on_ electrical repaif 
work for ten days’ examination. When you have seen for yourself wha! 
these books are and how much they can help you, send us your first remit 
tance. The balance may be paid in monthly installments of $2.00 unti 
the price of the library is paid. 
mail the On-approval Coupon. 


McGRAW- HILL 
«FREE EXAMINATION COUPON 


Send for the books today. Fill in and 


a 
y McGRAW-HILL BOOK CO., 330 W. 42 St., New York 18, N. Y. 
Send me the Electrical Maintenance and Repair Library (5 vols.) postpaid ro 

f 10 days’ examination. Within 10 days of receipt I will send $1.00 and $2.00 4 
t monthly until $15.00 is paid, or return the books postpaid. (To insure prompt ' 
' shipment write plainly and fill in all lines.) ' 
1 
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Silbraz* joints are the strongest connections that can be made on brass 
or copper pipe or tubing. In hundreds of installations, Walseal Valves. 
Fittings or Flanges for making Silbraz joints (patented products of the 


SEND FOR CATALOG 


Walworth Company), have proven their ability to withstand severe 
shock and vibration, resist corrosion and remain tight and leakproof. 

But when a Walseal fitting must be removed to make alterations or 
repairs, it can be easily done. To remove a Walseal flange, for example, 
heat around the entire hub of the flange, with an oxy-acetylene flame, 
until the hub turns a dull red color. Direct little or no heat to the pipe 
or tube. The flange is then given a slight shaking motion by a helper, 
using hooks. The shaking motion of the heated flange breaks the brazed 
joint and allows air to enter between the parts, quenching the alloy. 
The flange may then be removed. 

The flange may be re-used in the same or a new position. Enough 


You'll find pertinent 
information on Wal- 
worth’s complete line 
of valves, fittings, 
pipe, and pipe 
wrenches in the new 
Walworth Catalog 42. 
Included are 78 pages 
of practical engineer- 
ing data that simplify 
valve selection and 
make piping layouts 


alloy usually remains in the insert groove to permit a second joint to be 
made, without the necessity of inserting additional alloy. 

For complete information on the installation of Walseal valves, fit- 
tings and flanges, send for Bulletin No. 84. 


easier. Write, on business stationery, for your 
free copy. Address: Walworth Company, 60 
E. 42nd St., New York 17, N. Y. Dept. 216. 


* Registered Trade Marks. 


WALWORTH 


valves anp fittings 


IN 


* 
BOSTON WORKS 

KEWANEE WORKS 


PRINCIPAL CENTERS THROUGHOUT 


= 
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SIMPLE 
OPERATE EASY 
LOW IN COST 


“TOLEDO” No. 101 and No. 102 Adjustable Bolt Die Stocks are furnished in popular sizes. 
No. 101 capacity “4” to %". No. 102 capacity 2” to 1”. Full-mounted for instant use or one 
die stock and dies and guides in the sizes desired. 


Easy adjustment for standard size or 
under or oversize threads. Simply turn 
knurled sizing ring until desired size is 
reached. Segmental dies are easily re- 
sharpened or replaced at small cost. 


THE TOLEDO PIPE THREADING MACHINE Co. 


TOLEDO 4, OHIO NEW YORK OFFICE, No. 2 RECTOR ST. BLDG. 


BACK THE ATTACK im BUY WAR BONDS 


L— CHECK THESE MOGUL FIRSTS— 


When you purchase a Mogul Model P Metallizing Gun 
you get the finest. For the Mogul gun is the result of over 
20 years of leadership in the metallizing field—20 years 
in which Mogul has always pioneered—never followed. 
For that reason you can be sure that if it’s a metallizing 
development, Mogul developed it. 


Here are a few of the famous Mogul Metallizing “Firsts”: 

ist—American manufacturer to bring out a highly efficient 
metallizing gun—a gun with fewer parts—one that can be 
completely dismantled and assembled without special tools. 

Ist—manufacturer to engineer a built-in powered unit to 
eliminate wire stoppage, to give steady feed, to com- 
pensate for a limited amount of line surge in air supply. 

Ist—manufacturer to engineer the first successful one-piece, 
non-sticking, burn-out-proof wire nozzle. 

Ist—manufacturer to separate the gas head from the power 
unit—vital safety factor. 

1st—manufacturer to remove all hoses from the front to the 
side of the gun, thus permitting greater flexibility for 
lathe and hand operation. 

1st—manufacturer to develop an extra large taper valve per- 
mitting a 34 range in lighting gun. 


Mogul and the Metallizing process have grown up to- Here’s a 
gether. The Mogul Model P brings you the most ad- 
vanced engineering, quality and long life that years of 


ed by industry in easy-to-refer-to 
experienced manufacture to highest standards can produce. -, thes of the finest ade of its 
Specify Mogul and you get the Finest! kind and free for the asking by writ- 


éng on company letterhead. 


Ys 


METALLIZING COMPANY OF AMERICA 


Executive Offices: Dept. , 1330 W. Congress St, Chicago (7) 1351. 17th St, Los Angeles (54) 135 Cedar St., New York (6) 
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@ Flood water is not the only ‘“‘water out of control” which can leave crippling 

damage, irreplaceable loss or financial ruin in its path of destruction. 

Water... uncontrolled ... carried to vital spots in your plant, can ruin vital power 
plant equipment, play havoc with your production schedules or waste precious fuel. 

Today, as never before, modern water conditioning is a ‘“‘must” control against destruc- 
tion by scale corrosion, embrittlement, carry-over, oil, etc. 

You are invited to call on Infilco’s Chemical Engineering Staff to help in any problem 
involving boiler or evaporator feedwater treatment, cooling water conditioning, con- 
densate oil removal, steam purification, etc. There is no obligation. 


IN 


INCORPORATED 


325 W. 25th PLACE, CHICAGO, ILL. 
Formerly INTERNATIONAL FILTER CO. 


ACCELATOR SOFTENERS + CHEMICAL FEEDERS + PROPORTIONERS 
WATER FILTERS + CLARIFIERS + CO LING WATER CONDITIONERS 
CONDENSATE FILTERS + STEAM PURIFIERS + HOT-FLOW SOFTENERS 
LIME-SODA SOFTENERS ZEOLITE SOFTENERS CATEXERS 
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“NEVER BESTOWED 
LIGHTLY...” 


| 


ONE oF THE 
“LESS THAN THREE PERCENT” 
OF AMERICAN INDUSTRIES 
ENGAGED IN WAR CONTRACTS 

TO WIN THE 


ARMY-NAVY “E”’! 


FACTORY No. 3, 
EMERYVILLE, CALIF. 


RUBBER & ASBESTOS WORKS 


We are proud indeed to join the slecrfew 
privileged to fly the Army-Navy“E” Flag. 


Likewise, we are proud that Plant 
Precision Molded 85% Magnesia — the 
revolutionary product of our Emeryville 
factory —is saving thousands of pounds 
of dead weight on ships and increasing 
insulation-efficiency wherever installed. 


Our achievement, we feel, is peculiarly 
American. Only co-operative effort by 
labor, management and capital has 
made possible such product-ad- 
vancements and such production- 
performance records! 


B57 MAGNESIA 
0 

“me DEPENDABLE STANDARO 
09,753. 2,209,754 


14, 2.209, 752, 2.2 
Nos. 2,151,374 4 


Manufacturers of Plant Insulating Materials and 
ae Packings Since 192000 
_ MAIN OFFICE: SAN FRANCISCO 
Sales Offices in Los Angeles, Wilmington, and Oakland; distributors in prin- 


cipal cities ¢ Factories in Emeryville, San Francisco, and Redwood City, Calif. 
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‘How to calculate piping stress 
by easy arithmetical procedure 


This book brings the ordinary layout problem well « ithin 
grasp of many who wish practical answers to immedi.te Piping 
layouts. Here are simple and direct calculations for ~stimating 
stresses in high temperature piping systems, serving as ‘patter 
forms with specific directions so that the practical pip: designe: 
can refer to typical problems for both form and metho: of con. 
putation. An ingenious schematic procedure using only elemey 
tary arithmetic not only reduces the amount of labor require 
for complex piping systems but also greatly reduces the po. 
bility of error and makes possible important computations with 
no mathematics other than arithmetic. 


Just Published 


PIPING 
STRESS CALCULATIONS 
SIMPLIFIED 


By S. W. Spielvogel 
Mechanical Engineering Department, 
Consolidated Edison Company of New York 


83 pages, 8'/2 x 11, 45 illustrations, $2.50 
Here are— 


® complete, step by step, numerical solutions to many different piping 
stress problems—single and multi-plane problems containing straight, curved 
inclined and corrugated branches, and pipe lines with variable cross sections 
of either various weights or sizes of pipe 

@ tabulation of moments, their combination and the computation of th 
resultant stresses due to pressure and bending 

®@ computation forms arranged to permit sharing of labor on three-dimen 
sional piping systems by allocating parts of the work to several persons 

®@ theory and practice conveniently arranged so that you can refer quick! 
to typical computations without the necessity of reviewing theoretical back 
ground 

@ all the important working data you need in complete appendixes; includ 
ing tabular material on allowable stress values for all industries 


CONTENTS 

Determining pipe wall thickness; the allowable combined stress; single-plane 
piping; lines with variable cross sections; moment of inertia and product of 
inertia of straight lines; moment of inertia and product of inertia of inclined 
lines; 90° foal. both ends fixed; the case of moving anchors; thrust lint; 
90° bend, one end hinged; 90° bend, both ends hinged; pipe line with vary 
ing cross section; offset U bend with tangents; pipe fine with inclined 
branch; curved branches; the stress coefficient; pipe line with curve 
branches; three-dimensional piping; three-dimensional piping containing 
straight branches only; simplified solution of equations; combining moment 
in three-dimensional problems; method of combining stresses; pipe lines 
containing circular quarter bends; examples for computing products 0 
inertia; three-dimensional pipe containing quarter bends; three-dimension 
pipe lines of variable flexibility; three-dimensional line containing corm 
gated sections; appendixes; references. 


See it 10 days—Send no money 


Fill in and mail the 
coupon below, and we 
will send Spielvogel’s 
PIPING STRESS CAL- 
CULATIONS SIMPLI- 
PIED for your examina- 
tion. If the book is 
not entirely satisfac- 
tory to you, at the end 
of 10 days return it to 
us (postpaid), with ab- 
solutely no obligation, 
or send $2.50 then. 


PipinG STRESS 


CALCULATIONS SIMPLIFIED 


W. SPIELVOGEL 


FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., Inc., 
330 W. 42 St., New York 18, N. Y. 


Send me Splelvogel’s PIPING STRESS CALCULATIONS SIMPLIFIED ! 
10 days’ examination on approval. In 10 days I will send $2.50, plus ' 
cents postage, or return book pestpaid. (Postage paid on cash orders.) 
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Application of Graver Remote 
Control Chemical Proportioner 
to a Water Treating Plant 
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HE VARIOUS CHEMICALS 
used in the conditioning of wa- 
ter for boiler feed use must be 
properly mixed in solution and ac- 
curately proportioned and fed if 
satisfactory results are expected. 
The design and construction of 
Graver Chemical Mixing Tanks in- 
sure uniform distribution of solu- 
bleand insoluble chemicals through- 
out the solution by means of a 
unique arrangement of agitators 
and baffles. The result is a uniform 
non-swirling mix with absolutely 
no stratification of chemicals. 
Accurate, automatic proportion- 


Upper photo shows a 
Graver Chemical Mixing Tank 


Lower photo shows the 
Graver Remote Control Proportioner 


\ 


a 


NEW YORK 


Chemical mixing and proportioning 


ing of the chemical mix to flow of 
water is provided by the Graver 
Remote Control Proportioner, which 
is actuated by a flow meter located 
at any point in the raw water supply 
line. It has an accuracy of 98% at 
all flow rates and permits instant 
increase or decrease of the chemical 
charge over wide flow ranges. 

Graver designs, builds, and installs 
water conditioning equipment of all 
types. No matter what the problem 
may be, our engineers will gladly 
work with you and submit estimates 
without obligation. 


Process Equipment Division of 
GRAVER TANK & 


4809-25 Tod Ave., East Chicago, Ind. 
CATASAUQUA, PA. 


MEG. CO. ING. 


CHICAGO TULSA 


ie: 
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Hot Process Water Softeners Zeolite Water Softeners Water Filters Iron 
Removal Filters ¢ Oil Removal Filters ¢ Reactivators « Chemical Mixing 
Tanks ¢ Chemical Proportioners ¢ Zeolite Minerals ¢ Filtering Materials 
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Here's an organization with 
more than 23 years experience 
in the fabrication of all sizes 
and all makes of boiler tubes to 
meet A. S. M. E. boiler specifi- 
cations. Our complete facilities 
give you boiler tubes as you 
want them, when you want 
them — direct your next 
order to us for the “world’s 
fastest boiler tube service.” 


BOILER 
TUBE COMPANY 
OF AMERICA 


Main Office & Works » PITTSBURGH, PA. 


PITTSBURGH » NEW YORK « PHILADELPHIA + CHICAGO 
FRED S. RENAULD & CO. + LOS ANGELES 


- 
FLOOR-TYPE HEATE® with 

Strong 70 Series trap jrain. 
ing inlet line, and 80 Series 
with Thermal Air Valve 
draining heater. Note strain. 
ers ahead of traps. OVER. 
HEAD HEATER (circle) 
drained by Strong 70-T trap, 
with built-in therma! vent, 


Accumulated condensate and 
trapped air can make unit heaters 
slow in starting. Uncertain drain- 
age can seriously reduce heat 
output. 
Leaky Traps Waste Fuel 
While all Strong Inverted 
Bucket Traps will handle large 
amounts of air, the hookups shown 
here provide thermal air vents 
for practically instantaneous heat- 70-T trap with built 
ing. Use of Strong anti-balancing bi-metal air vent. For saturated 
steam pressures to 150 ps. 
traps, guaranteed for a year 
against leakage, insures positive drainage without waste 
of steam. 


Completeness of the Strong line enables us to recomment 
exactly the type and size you need—open or inverted 
bucket, closed float, float-and-thermostatic (blast), etc.- 
forged, welded, cast and semi-steel construction. Send your 
drainage problems to Strong, Carlisle & Hammond Co 
Cleveland, Ohio. pres 
ons § 
otTHeER § 


Fabricated Steel 


\averted Bucket Traps 


peducing Valves 


STRONG 


STEAM SPECIALTIES 
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HOW MUCH DOES POUND 
STEAM COST 


PLAN NOW FOR POST WAR 
COMPETITIVE CONDITIONS 


HERE’S many an “if” and “but” involved in any 

plant manager’s plans for a safe return to the pro- 
duction of civilian goods. Two things, however, are 
certain: post-war Competition will be severe, and the 
man who can produce the best quality product at the 
lowest cost will be the one who will climb to the top 
in the scramble! 


STEAM is an important “raw material” item on any 
plant's production cost sheet, yet its “price” varies 


SHIPYA 


(COMBUSTION EQUIPMEN 
601 West 26th 


* HOBOKEN 


LYN 
OOKLYN MOBILE * 


HOUSTO 
SEATTLE * 


NEW YORK * BR 
GALVESTON * 
SAN FRANCISCO * 


ON THE FIRING LINE OF AMERICA’S WA 
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* BARBER, 
NEWORLEANS * LO 


TACOMA * BUENOS AIRES * 


greatly, depending upon the efficiency of the individual 


boiler plant. How much does a pound of steam cost you? 
In a competitive struggle lower steam costs may well 
make all the difference between a healthy profit and 
no profit at all. 


TODAY many factories and commercial buildings are 
already enjoying low-cost steam production with TODD 
burners. Investigate your combustion equipment now— 
compile specifications for improvements that will lower 
over-all manufacturing costs. Be ready to take advan- 
tage of the first opportunity to secure TODD burners. 
TODD engineers will be glad to make an impartial 
survey of your boiler plant! 


ORPORATION 


T DIVISION) 
Street, New York 1, N. Y- 


ME. 
$0. PORTLAND, 

be ANGELES 
LONDON 


N. J. 
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Whya Separate 
Gear Reducer 


® The Gear Box on S.E.Co. Coal Scales is designed to double manufacturers’ stocks, the necessity of S.E.Co. Coal Scale 
horsepower rating of the motor thus insuring absolute freedom users maintaining spare motors in stock against possible elec. 


from gear troubles. Momentary overloads do not 
cause injury to the gears . . . rugged construc- 
tion eliminates maintenance. All S.E.Co. Coal 
Scales are equipped with a standard, totally en- 
closed ball bearing motor. Because this type of 
motor is usually available from many different 


trical troubles is elimingted. A Shoe brake gives 
quick stop of scale feeder . . . assures accurate 
weighing because of its liberal size. Get further 
details on the S.E.Co. Coal Scale! Write to 
Stock Enginering Company, 9807 Theodore Ave. 


Py Cleveland, Ohio. 


CONICAL Non-Segregating Coal Distributors 


ENGINEERING CO. * SEoo. Coal Valves and Coal Scales 


ONES-LEMLEY friction clutches are 
built for a broad range of shaft 
sizes and ratings in both enclosed and 
open types for sleeve and coupling 
work. In addition they are available 
in a line of Jones-Lemley friction clutch 


W. A. JONES FOUNDRY & MACHINE 


pulleys. This clutch modification is 
also used for gears, V-belt sheaves, 
sprocket wheels, etc. Sizes, ratings, 
dimensions, prices and other data are 
contained in Bulletin No. 60. Your re- 
quest will bring a copy. 


CO., 4423 Roosevelt Rd., Chicago, Illinois 


HERRINGBONE — WORM—SPUR—GEAR SPEED REDUCERS @ PULLE) 
CUT AND MOLDED TOOTH GEARS @ Y-BELT SHEAYES @ ANTI-FRICT 
PILLOW BLOCKS @ FRICTION CLUTCHES @ TRANSMISSION APPLIANCE 
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BURKE ELECTRIC CO., ERIE, PA. HIGH CYCLE 


pMERATOR 


A. ¢, SINCHRONOUS 
MOTORS 


Lomphestons 


BURKE LLECTRIC COMPANY ent 


BURKE ELECTRIC COMPANY © 1201 WEST 12TH STREET 


yy 


Mares a quick look at Burke Products to answer 


the headline question. When you examine each 


booklet, more specific questions will develop, ques- 
tions that Burke engineers will be glad to answer. 
You may be surprised to learn that Burke 
pioneered and perfected the Universal Motor and 
the 3-Wire D. C. Generator, that Burke introduced 
the high cycle Motor Generator Set for powering 
High-speed Tools, and that Burke was first to use 
electric welding construction. In order to have you 
know Burke better we will be glad to send you a 


complete set of these Burke Bulletins. 


© © For quick reference 
to the Burke line, see 
Sweet's Catalog File and 
Electrical Buyers Reference 
Catalog. 


D.C. Equipment to 1500 H 
and 1000 K. W. 


A.C. Equipment to 1500 H 
and 1000 K. W. 


Blocks 


M-G Sets to 1000 K. W. 
Molded Bakelite Terminal 


oP. 


-P 


TTT 
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Regardless of which side the indicator goes, Quaker 
will be ready to supply Industrial Rubber Coods. 
At present, Quaker is using both Crude Rubber 
and Synthetic Rubber in accordance with Govern- 


ment regulations... and turning out the very best In- 


dustrial Rubber Goods we know how to manufacture. » 


Years of experience working with Crude Rubber 
. .. constant laboratory research and experiments 
with Synthetics long before the shortage in Crude 
was apparent ... places Quaker in an enviable 
position to serve Industry and the Public with 
highest grade Rubber Products known to science 


regardless of the source of supply of raw materials. 


Right now, Rubber in some form is obtainable for In- 
dustry. Should you need any Industrial Rubber Prod- 
ucts... Belting—Hose—Packings—Moulded Items, 


ask Quaker... 


If there is a way to get it done, 
Quaker will do it. 


REG. U.S. PAT. OFF. 


QUAKER RUBBER CORPORATION 


PHILADELPHIA 24, PA. 
NEW YORK 7 CLEVELAND 15 CHICAGO 16 


Western Territory 


QUAKER PACIFIC RUBBER COMPANY 
SAN FRANCISCO 5 
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HOUSTON 1 


LOS ANGELES 21 


Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feeli;< 
whip of competition—are those who have kept one jump ah. _-_ 
their jobs, They are the men who are equipped with a thoroug), <olng 
aud growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Som- 
fit themselves to du a littie more than their job calls for, Th A | 
themselves to do a little more than the other fellow. ‘They make @ 


steady effort to equip the tv i ur 
mselves with the best kind of job insurance 


How about you? Do you know how quickly knowledge will pil. 
how ene you will become more valuabie—if you spend 2 fe 
minutes a day, regularly studying sound books like the MeGra -Hf 
Library of Power Vlant Practice? Do you knew how easily It «an be 
managed, paying only a few cents a day, while you use the booke? 


Thousands of men have followed this plan to win advancement or te 
make their jobs safe. You cun too. Read about this Library acd our 
Free Examination Offer. Then send the attached coupon to us today, 


POWER PLANT PRACTICE 


(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant fleld. It is accurate 
— it is thorough — it is 
complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
field—nothing is omitted. 
The solution of every 
problem ts plainly worded 
or explained with a clear 
illustration. The little 
stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be 
only result from 
studying these books a 
few minutes each day — 
more money in your 
pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative — 
so practical in text and illustrations as these. The man who puts this 
set of books into his library can do so knowing that he has the utmost 
in power plant books—a set that will give him in language he can 
go all the information he needs in order to get ahead ia 
work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. 
They are written to help the man on the job. It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is no bunkum ia 
this Library, nor is it cluttered up with impractical theories. It iss 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will! give 
you an idea of how completely this Library covers Power Plant Prac- 
tice. Here you have all the information necessary to make you indis- 
pensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10-days’ examination. If you decide 
to keep the books after examining them, just send $2.00 and then $2.00 
a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB! 


Oo 
McGRAW- HILL 
«FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., INC., 330 West 42nd St., N. Y. 18 
Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, 1 will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (To insuré 
prompt shipment write plainly and fill in all lines.) 
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Faces of wee line onl with 
valve seats when 


Wedge cannot adjust 
to fit against seat. 


Seat on right forced out 
of line by body distortion. 


ABOVE —W hat happens before and after a taper seat gate valve is subject- 
ed to body distortion is shown in these somewhat exaggerated diagrams. 


BEFORE AND AFTER 


BELOW — How the Darling Fully Revolving Double Disc Parallel Seat 
gate valve continues to give positive closing despite body distortion. 


NN 


N 


Seat on right forced out of line by 
body distortion but disc adapts 
itself to give positive closing. 


Discs line up parallel with 
Seats when valve is new. 


Curved face of wedge allows 
discs to adjust tightly against 
both seats. 


NY valve is tight on the drawing board, or on 
the assembly floor, but frequently a valve is 
installed with a pipe out of line, so that the valve 
body is subjected to unexpected “line strains.” 


Or expansion bends are not properly installed, 
so that the valve has to take the punishment of 
expanding and contracting lines. 


The distortion of valve bodies is a continuous 
and almost microscopic process, but is one of 
the chief causes of leaking valves. Under the 
body blows of high temperature and pressure the 
valve bodies will change shape and valve seats 
will move out of their original line-up, prevent- 
ing tight closing. 


Over forty years ago Darling Valve & Manu- 
facturing Company designed a valve that could 
take these body blows and still give positive 
closure. In the Darling Fully Revolving Double 
Disc Parallel Seat valve, there are two important 
features: 


1. The floating discs are free to adapt themselves 
to change in the shape of the valve body, and 
to changed position of the valve seats. 


2. The discs are fully revolving, seating in a 
different position each time, thus wearing 
evenly and always presenting a uniform sur- 
face against the valve seat. Even when worn 
thin the discs still furnish a positive seal. 


Darling is the only valve 
which has this simple 
and efficient design. For 
“positive closing, year 
after year,” thousands of 
experienced valve buyers 
specify Darling for all 
their tough jobs. 


VALVE & MANUFACTURING CO. 
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UJ _.. the answer to 
this boiler-room problem 


“How to get Efficient, 
Dependable Combustion 


with even cheapest grades of oil and tar." 


The SA burner is ex- 
tensively used for 
boiler firing service 
where steam or com- 
pressed air are avail- 
able for atomization. 
It's clean burning— 
needs little mainte- 
nance. Five sizes with 
rated capacities from 
10 to 200 g.p.h. 


National Airoil Burn- 
ers are engineered 
roducts, backed with 
years experience 
in designing making 
and installing a com- 
plete line of equip- 
ment for economical, 
efficient combustion 
of oil or gas, sepa- 
rately or in conjunc- 
tion with pulverized 
coal. 


COMPANY, INCORPORATED 
1250 East Sedgley Avenue 
PHILADELPHIA 34, PENNA. 


OIL BURNERS . GAS BURNERS . GAS PILOTS . PUMP SETS 
. EXPLOSION DOORS . ACCESS DOORS . AIR DOORS 
- BURNER BLOCKS . FURNACE OBSERVATION WINDOWS 
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DSCO 
builds HEATERS chaz ax 


and built right 


Whether you are interested in a heater for a 
building or a boat, let ADSCO design and build 
a unit that has the capacity, efficiency and re- 
serve requirements exactly suited to your par- 
ticular operating conditions. 

ADSCO has had over sixty years of experi- 
ence in building heaters of various types and 
descriptions—horizontal or vertical—storage or 
instantaneous—heat economizers and_ special 
equipment to heat or cool water, oil or other 
liquids. This is why America’s largest industries, 
ship builders—institutions—Army and Navy 
look to ADSCO for heaters. Submit the details 
of your heating or cooling problems to us, or 
write for bulletin No. 35-75 P. 


AMERICAN [DISTRICT STEAM COMPANY 
N. TONAWANDA, N. Y. 


MAKERS OF "UP-TO-DATE" STEAM LINE EQUIPMENT 
FOR OVER 60 YEARS. 


DSCO HEATERS 
Are built just right for the job 


STORAGE AND INSTANTANEOUS HEATERS 
ECONOMIZERS - AT OR COOL WATE: 
OIL OR OTHER LIQUIDS | 
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with resulting economies, are very 


cture for power plant heat 
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ing Feed Water Heaters 
perat- 


\GHER pressures, 


much in the post-war pi 


exchanger equipment. In lin 


pressures, Lummus is produc 


and Boiler 


xchangers for © 


Blowdown Heat E 
ds per square inch. 


s up to 2,000 pov" 
he Lummus (pate 


nt incorporates t 
e, a distinct advance in high pres 


ing pressure 
nted) 


This equipme 
Multilok closur 


sure design: 
Write for data on Lummus High Pressure Feed Water 
own Heat Exchangers: 


Heaters and Boiler Blowd 


Other LUMMUS Power 


plant Equipmen' 


* Surface Condensers 


* Steam Jet Air Pumps 


* Bleeder Heaters 
* Boiler Blowdown 


Heat Exchangers 


Evaporators 
* Fuel Oil Heaters 
* Lubricating Oil Coolers 
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K 17,N-¥ 
420 LEXINGTON AVE., NEW YORE 


MANUFACTURING EXPERIENCE 


OPERATING EXPERIENCE 


415 LEXINGTON AVENUE NEW YORK 17, N. Y. 


THIS THE BOOK 


THAT HOLDS THE ANSWER TO ALL YOUR 
QUESTIONS ABOUT PRESSURE & LEVEL CONTROL 


156 illustrated pages! Complete descriptions—cut- 
away views — engineering data — installation 
pointers—price lists. Puts at your finger tips de- 
pendable detailed information on level controls, 
regulating and reducing valves, relief valves, 
strainers, steam traps, pump governors, and other 
power pump equipment. Write for your copy of 
General Catalog +66. 


\KIELEY & MUELLER, Inc. 


MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS 
NORTH BERGEN, NEW JERSEY 


POWER ® Merch, 
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Maritime’s two- 
flag, highest pro- 
duction award to 
our men and 


women making 
valves for the 
Victory Fleet. 


(valve shown in closed position) 


Instant stick-proof operation. { Built into this valve is a powerful lever and screw which relieves 


seating pressure between plug and body just enough to overcome 
friction and permit easy turning under any condition. 


2, Quarter-turn fully opens or closes { After seating pressure has been relieved by the lower handle, a 


quarter turn of the upper handle fully opens or closes the valve. 


3 ene . . e After opening or closing, full seating pressure is always re-applied 
. Positive seal without lubrication. by the lower lever to make a positive, leakless seal without need 


of any lubricant. 


4. Seating surfaces always protected. { Since the plug is never really unseated (only relieved of pressure) 


the seating surfaces are protected from injurious matter in all posi- 
tions for longer, leak-proof service. 


5. Unobstructed straight-line fluid flow. { Minimum pressure drop results from straight-through flow and un- 


obstructed passage of fluid. 


bottom and extra deep stuffing box around stem. Saves fluid loss 
and reduces hazards. 


. Leakage of fluid to the outside of the valve is prevented by a sealed 
6. Outside leakage prevented. { 


MAKERS OF 
“PEAK PERFORMANCE” 


HOMESTEAD VALVE MFG. CO. 


: 1892 
P.O. BOX 21. CORAOPOLIS ++ PENNSYLVANIA 1942 
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WHERE 
To Buy 


Featuring additional products and 
specialties for power plants 


PROFESSIONAL SERVICES | 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 
Water Conditioning Problems 
Surveys ... Plant Studies ... Analyses 
400 Madison Ave. New York, N. Y. 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St 


CHICAGO, ILLINOIS 


FIRE TUBE 
MODLL 


GET MORE POWER 
FROM LESS FUEL 


VIBRATAP CLEANER 


For fire tube and water tube boilers. Rapid vi- 
bration quickly breaks scale’s grip on tubes. 
Fast, perfect cleaning—down goes fuel expense! 
Just try one! Also ask about our Mohawk power- 
driven Soot Scraper. 


BRUNT EQUIPMENT CO. 


60 DIVISION ST. + BUFFALO, N. Y. 


THE ORIGINAL 


Tripp Metallic Packing 
TRIPP METALLIC PACKING CO. 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 
Refractory Cements 


SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA 8T., BUFFALO, N. Y. 


For Industrial Processes, Heating and Air 
Conditioning Systems, Hot Water Heaters and 
Shower Baths. Write for Bulletins. 


Offices in 47 Cities 
2671 Greenview Ave., Chicago, iil. 


H. E. CORL 
CONSULTING ENGINEER 


Design Supervision of Construction Management 
Industrial and Municipal Power Plants 
Steam and Diesel 


Steam and Electric Power Distribution Systems 
Plants Surveys Appraisals Reports 
1316 Arch Street Philadelphia, Pa. 


J. E. SIRRINE & COMPANY 


Power Plants Engineers Consultation 
Design Reports 
Water Steam Utilization Plans 
Greenville South: Carolina 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Power Plant Design and Construction 
Rehabilitation and Maintenance 
Steam — Diesel — Hydro 
Reports—Examinations—Laboratory 
Industrials and Utilities 
61 Broadway : National Press Bldg. 
New York Reading, Pa. ~ Washington, D. C. 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEER* 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Vaiuation 


Central State Bank Bldg., Muscatine, la, 


HALL LABORATORIES, Inc. 


R. E. HALL, Ph.D. Director 
CONSULTANTS ON 
BOILER WATER CONDITIONING 


304 Ross St. Pittsburgh, Pa. 


JOHN A. STEVENS, Inc. 
Established 1909 
CONSULTING ENGINEERS 


Power Plants Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 


ZUCE KOGAN 
CONSULTING SERVICE 


NEW OR REHABILITATION OF 
Steam Generating Plants 
Power Steam & Diesel Plants 
Combustion & Furnace Design 


2967 S. LaSalle St., Chicago 16 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports Examination Appraisals 
Consulting Engineering 


BOSTON * NEW YORK ¢ CHICAGO ¢ HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


CONSULTING ENGINEERS 
Design Operations 
Steam - Hydraulic - Gas 


231 S. La Salle St., Chicago (4), III. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


ENGINEERS—CONSTRUCTORS 


New York, N. Y. 


| Delivery ws. Delay... 


When knowing where to find what need 
is the deciding factor between D ERY 


and DELAY .. . consult the advertisin 
pages. If they do not tell where to fin 
what you ne oes We 

POWER 


SANDERSON & PORTER 


Engineers 
for the 
FINANCING—REORGANIZATION— 
—CONSERUCTION— 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


Consult 
these SPECIALISTS 


Let them save your time by bringing 
their broad experience in their specialty | 
to bear on your problems. 


twin retorts. 


Write for illustrated bulletin 


BROWNELL STOKERS- 


For those interested in a good stoker for plant, institution. 
office building, hotel, apartment or home, there’s a 
Brownell Underfeed to suit your requirements up to 
500 h.p. with single retort—larger industrial sizes with 
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The Genuine for accessibility 


Removal of two bolts y 
frees the top cap—and the 
valve and seat are com- 


pletely exposed to view. 


The accessible Squires 
has become a byword 
among power plant 
operators. 


Reliability and econ- 
omy are among its 
popular points and 
besides Squires Traps 


positively will not 


GOULDS 


“the PUMP FOR fhe JOB” 


The manufacture of synthetic rubber requires the 
handling of tremendous quantities of liquids ranging 
from those containing a high percentage of solids to 
hydro carbons with specific gravity as low as .568 
and at temperatures as high as 410° F. 

Here’s a tough liquid handling problem that in its 
entirety could not be met by any one pump, but 
only by “the pump for the job.’ Because of Goulds 
% years of specialized 
pumping experience, of 
manufacturing and en- 
gineering pumps only, 
it was logical that the 
engineers designing 
these plants should turn 
to Goulds for the pump 
“know how” that would 
solve their liquid han- 
dling problems. From a 
single source of supply 
they were able to ob- 
fain the right pump for 
many of the applications 
involved . the one 
woulddoeach 

. that would 
help a swing pro- 
duction of this vital war 
material into high gear 


ug shortest possible Typical Goulds Pumps used in the 


manufacture of Synthetic Rubber. 


Goulds 
PUMPS, INC. 


«SENECA FALLS, YORK 


wire draw. 


The 


C. E. Squires Co. 


E. 40th St. and 
Kelley Ave. 


Cleveland, Ohio 


TRADE MARK 


May we send you 
Catalog A-9 


Reg. U. S. Patent Office 


CHOICE of OPERATION 


Automatic or Remote Manual 


GENERAL 
SPECIFICATIONS 


gear reduction. Limit 


Use any standard tempera- 
ture, pressure, flow or level 
measuring instrument 


and 


Universal, reversible LIFT FORCE 
motor drives a power to 550 ib. 
screw thru a sturdy 


switch built-in. Can 
operate slip- stemg 
valves up to 12” at nor- : 
mally used pressures. Bi 
Easily installed in inac- 
cessible locations in 
either vertical or hori- 3 
zontal pipe lines. 

May be weather-proof, a 
explosion- proof, acid- 
proof, water-jacketed 
or supplied with mini- 
mum flow adjustment. 


MAIL COUPON 
TODAY 


DATA » 


Name 


Firm 


Y AUTOMATIC TEMPERATURE 


CONTROL COMPANY, INC. 
4 E. LOGAN STREET, PHILA. 44, PA 


lls “ae 3 
IN 
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YN 
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| ©. instrument Button 
110-220 V. For senate 
ialty contact push button 
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ACCURATE LIQUID LEVEL INFORMATION 
AT A GLANCE, WHEN YOU WANT IT - 


WITH 


LIQUIDOMETER 


“THEYRE ALWAYS DEPENDABLE 


100% automatic. 

No pumps, valves, or auxiliary units needed 
to read them. 

Models available for either remote or direct 
readings. 

Accuracy unaffected by specific gravity of 
tank liquid. 

Approved by Underwriters’ Laboratories for 
gauging hazardous liquids. 


Write for complete details. 


tHe LIQUIDOMETER core. 


39-16 SKILLMAN AVE., LONG ISLAND CITY,I, N.Y. 


Prodi: ct 


AXIAL FLOW BLOWERS 
Type EMD (Single Stage) , 


Used for statics up to 4" with volumes up to 35,000 cfm. Higher 
capacities can be furnished in special designs. Built-in volume 
control and re-directing vanes permit simplified capacity varia- 
tion either manually or automatically. Falling horsepower 
characteristics with dampering. Motors are constant speed, fuily 
enclosed and dustproof. Static efficiencies ur to 70% and more. 
Uses: Forced draft for oil or gas burners, stokers, pulverized fuel, 
and hand-fired boilers. Mounted horizontally or vertically; on 
floor, or directly on windboxes or air preheaters. 


L.J. Wing 


50 Seventh Ave., New York, N. Y.— Factories: Newark, N. J. 


WING 


As little as 1/32 of an inch of scale in boiler tubes 
can increase fuel consumption as much as 10%. Aire- 
tool Tube Cleaners will more quickly and more thor- 
oughly clean tubes, inside or out. Here is why:— 
MORE POWERFUL MOTOR. The unusual Airetool Power Seal 
Motor develops 28% greater power. Yet, this unique motor can 
be loaded down to 50 rpm without stalling and will pick up imme- 
diately when the load is released. Its slip fit construction permits 
speedy maintenance. Expert workmanship of special heat-treated 

alloy steels assures longer life. It may be driven by air or steam. 
| NEW FORM CUTTERS. Airetool's New Form Cutters enable the 

most severe deposits in tubes to be removed more quickly, with- 
out tracking and resultant damage to tubes. They are easy to 
use. Their precision construction of heat-treated alloy steels 
assures speedy removal of deposits over a long period. 


More Quickly—More Thoroughly 
With AIRETOOL TUBE CLEANERS 


| SAVE FUEL-SAVE TIME-SAVE TUBES, 


Airetool Tube Cleaners are made in sizes '/2" to 24" 1.0.; for 
straight or curved tubes. 
WRITE FOR BULLETIN 


AIRETOOL TUBE EXPANDERS 


Precision made, long lasting Airetool Tube Expanders are made 
to meet every tube expansion need—to fit every type and size 
of tube. Special types for unusual conditions. Right angle oF 
universal drives where the opening is hard to reach. 

WRITE FOR EXPANDER BULLETIN 


AIRETOO 


Dept. P, Airetool & Yost-Superior Factory Bidgs., Springfield, Ohic 


MANUFACTURING 
COMPANY 
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WANTED 


Assistant Master 


millwright and repair mechanic, and should know 
machine tools, welding (including that of alloy 
steels), rigging, carpentry and piping, pumps, tur- 


Graduate engineer with steam plant de- bines, compressors, conveyors, etc. He must be 


mechanically resourceful—able to diagnose and cor- 


WANTED 


rect mecharical troubles. He must have experience 


sign, construction, and operating experi- in handling labor and the mechanical trades, and 


be a good leader and organizer. 


ence, wanted as Erection Consultant on omen 
Graduate mechanical engineers in inorganic chemi- 
foreign work. Must be experienced in — Some production experience pref- 


erection, starting up, and operation of all 


Give complete details of training and experience, 
and enclose small, recent photo. 


types of steam power house equipment in- Applications will be held confidential and answered. 
P-656, Power, 330 W. 42nd St., New York (8. N. Y. 


cluding steam turbines. Agreeable per- 


sonality and mature business presence 
| CHEMICAL ENGINEER 
requisite. State age, education, experi- WANTED 


d ] d f d A for engineer, experi- 
t 1 5 
ence and sdlary record, relerences, an with ability to head technical department oa wal 
r h 
consultation and contact by mail with various in- 
- dustries. Must have ability to coordinate laboratory 
regulations. ; and field work through sal and qualified to 
help us carry on research program in building for 
— is and substan- 
tial salary proportionate to ability. Please state 

P665 Power 


experience, education, age, draft status, salary ex- 
330 West 42nd St. New York 18, N. Y. 


pected, references. 


P-666, Power 
520 N. Michigan Ave., Chicago 11, IL 


WANTED 
DESIGNERS, DRAFTSMEN 


Essential War Work—Bright Post War Future 
Steady Employment—Overtime 


Steam Power Station Personnel Wanted ‘am tae 
Turbine, boiler, switchboard, and auxiliary BOILER INSPECTION 


‘ Wanted: by leading boiler insurance company man 
operators ; machinists, mechanics, relay who after necessary training can qualify as boiler 


testers, and instrument men. Location: inspector. Technical backgennd desirable. Practical 
QUIMBY PUMP co., INC. Tennessee. Certificate of availability re- experience in operation, maintenance or, construc- 
: tion o gh pressure ers necessary. posi- 
Division of H. K. PORTER COMPANY, INC. quired. Address tion rated essential by War Manpower Commission. 
Thomas Street, Newark, New Jersey T. E. LANE P-628, Power 
(Essential Workers Need Release) Box P, Oak Ridge, Tenn. 330 West 42nd St., New York 18. NY 


POSITIONS VACANT 
ASSISTANT SALES AND DESIGN ENGINEER. 
WANTED Manufacturer of steam turbines and centrif- 
ugal pumps now doing essential war work but 
making plans for postwar operation has good 


opportunity for man with experience in this 
line. Dean Hill Pump Co., 4006 E. 16th St., 
Indianapolis, Ind. 


EMPLOYMENT SERVICE 


POSITIONS: This advertising 
An internationally-known combustion engineering tiates for’ high’ salaried supervisory. technical 
an xecutive sitions. Pro ill be in- 
company has openings for stationary power plant dividualized to your personal requirements and 
will not conflict with Manpower Commission. 
operating engineers. The men accepted will act as Retaining fee protected by refund provision. 
Identity covered and present position protected. 
superintendents of installation and will also act as Bixby, Inc., 279 Delward 
sales engineers. This is a real opportunity for the ——— SS 
P ITION WANTED 
present and future. ANALYTICAL CHEMIST available now for pei 
COE water ) soline free to t rel, 
should be at least 38 years of age and 
i j ENGINFER AND ESTIMATOR —ollice closing 
ave a high school education supplemented by con will be March 
tinuation study along engineering lines. In reply process 
please state age, experience, education and general 
18, N._Y. 
qualifications. ENGINEER, DESIGNER, MECH, DRAFTS- 
MAN. Tech, graduate, 20 years experience, 
. . ‘ i ens ce oper: io ‘ons ‘uctio . desi 
War workers employed at full skill will not be and drafting for industrial plants, ove mallen 
: steam-diesel-electric plants, including substa- 
id connection offering opportunity for betterment. 
A Location: Possess 
t or Mexico. Active, 
DDRES P. O. BOX 1124 CHICAGO, ILL. healthy. PW 660, 520 N. 
Michigan Ave... Chicago 11, Til. 
memmnmnnonnens (Continued on page 330) 
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POSITIONS WANTED 
(Continued from page 329) 

POWER SUPE RVISOR, thoroughly experi- 

enced in modern high pressure Power Plants 
and organizing and handling of personnel. Par- 
tial technical education, eighteen years expe- 
rience. Prefer Southern connection, PW-659, 
Power, 330 W. 42nd St., New York 18, N. Y. 
MAINTENANCE MACHINIST, 42, long expe- 

rience wishes position in Machine Shop, 
Power Plant. State particulars and salary. 
PW-661, Power, 330 W. 42nd St., New York 
MANAGEMENT OF MUNICIPAL UTILITY; 

have had 25 years as Executive and Man- 
ager for Private and Governmental Utilities, 
which included Electricity, Gas and Water. 
Background of Engineer, builder, organizer 
and Public Speaker. Seth N, Jordan, 2414 Mid- 
dle Road, Davenport, Iowa. 


REPRESENTATIVE AVAILABLE 


WANT ADDITIONAL LINE for New Mexico, 

Arizona, Utah parts of Nevada and W. Texas. 
Mr. Manufacturer can ably represent you in 
the Power field. RA-662 Power, 68 Post Street, 
San Francisco 4, Cal. 


BUSINESS OPPORTUNITY 


WELL ESTABLISHED Mechanical Engineer- 

ing Company in Detroit desires equipment 
accounts for power plants—food industries— 
sugar and oil refineries—references furnished. 
BO-663 Power, 520 N, Michigan Ave., Chicago 


REPRESENTATIVES 
WANTED 


In Michigan—Ohio—Wisconsin 


A long established, highly re- 
garded manufacturer of pres- 
sure and level controls and 
power plant equipment has a 
most interesting proposition to 
offer capable manufacturers’ 
agents or sales representa- 
tives. RW-664, Power, 330 
7? 42nd St., New York 18, 


FOR SALE 
TRANSIT With Solar Attachment 


Made by J. W. Holmes, Batavia, New 
York about 1890. 20X Scope, Carrying 
Case, Staff. Good Condition. 


J. M. MILLER 
250-39 41st Drive Little Neck, New York 


STATION M 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
Since 1912 


CINCINNATI 27, 


SEND US YOUR 
INQUIRIES AND OFFERINGS 


Steam and Diesel Engines and Generators. 
Large Air Compressors, Derricks, Hoists. 
Stee! Sheet Piling and Drivers. 

Cranes, Draglines, Shovels, Locomotives. 
Rotary Dryers, Boilers, Tanks. 

Offerings or Stocks throughout the U.S. 


Our Service Wil! Satisfy 


Mississippi Valley Equipment Co. 
507 Locust St. St. Louis 1, Mo. 


(from Salt Lake City, Utah) 


1—150 HP Erie City Scotch Marine Boiler, 
150 lb. pressure with stack. 

1—115 HP B. & W. Sterling Boiler 150+ 
pressure. 

3—Air Compressors, 9°’x6", 14°’x8” 

Sapee. 500 HP of Motors, from 5 to 100 
, with starters, all 3 ph., 60 cy., 440 volt. 


Large quantity of Pipe, Shafting, Lumber, 
etc. 


WANTED 


For use in vital war production 
by nationally known manufacturer. 


MOTOR GENERATOR SET 


consisting of a 1000 KW 250 Volt—2 
Wire DC compound wound generator, 
direct connected to 13,200 Volt 3 phase 
60 cycle 80% PF—AC synchronous mo- 
tor, with both DC and AC control 
equipment. In reply give full name 
plate data, full description of control 
equipment and location. Price? 


W-653, Power 
330 W. 42nd St., New York 18, N. Y. 


FOR SALE 


BOILER 


400 HP. Heine, 250%, Code with Cox 
Stoker & Foster Superheater. 


STEPHEN A. DOUGLASS CO. 
630 Fort Washington Ave., New York, N. Y. 


FOR SALE 


COMPLETE BOILER PLANT 


350 h.p. Casey Hedges water tube boiler, 
160% approved pressure with all cuxil- 
iaries and stack. A bargain. 


J. S. PENN, Jackson, Mississippi 


3 Books in Onel 
Now Ready— 
AUDELS PUMPS 
HYDRAULICS 
AIR COMPRESSORS 


A New Modern Com- 
prehensive Guide for 
Engineers, Pump Oper- 
ators and Mechanics. 


1650 Pgs., 1654 Illustrations 


Size 5x 6% x 1%—Fully Indexed 
For Ready Reference including 


QUESTIONS AND ANSWERS 


This Book Covers a Long Felt 
Need for One Inclusive Volume 
dealing with the whole field of 
modern Pumps, Hydraulics, Air 
Compressors and the many lines 
that tie in. Easy to understand. 
To get this assistance for yourself, 
simply fill in and mail FREE 
COUPON today. 


COMPLETE 
PAY | a 
ONLY MO. 


AUDEL, Publishers, 49 W. 23 St., New York 10 

M ait. AUDELS PUMPS, HYDRAULICS 4 OMPRES- 
SORS (Price $4) on 7 days free trial. If 0. Seb will ey pe 
in7 dave and $1 monthly "until the $4 is paid, Otherwise I will 
return it 


Address 


WANTED 
TURBO-GENERATOR 
7500 kw. 5000 volt. 200 p.s.i. 500° F sur- 
face condenser and auxiliaries 
BOILER 
100,000 Ibs. per hr. 250 p.s.i. 525° F 


W-619, Power 
520 N. Michigan Ave., Chicago 11, Ill. 


COMPRESSORS 
Over 150 in stock 
New and Guaranteed Rebuilt 
Modern Plant doing Modern peeatitins 
From 50 CFM to 3500 CF 
AMERICAN AIR COMPRESSOR corp. 
Deli Ave. & 48th St., North Bergen, N. J. 


WANTED 


300 Horsepower High speed steam engine, right- 
hand fly wheel. 
‘0 Horsepower steam turbine. 
{ Duplex Twin Steam Engine 8 x 10 or 10 x 10. 


Evangeline Pepper and Food Products 
Phone 39, St. Martinville, La., U.S. A. 


FOR SALE 


1—S0,000 & 70,000 Galion Tanks on zene 
2—12, ose — Steel Oil Storage Tan 
1SO & SSO HP Diesels, sy Cond 

—125 Ww Synchronous Motor Gen. Set. 
ines KW AC Gen. Dir. Con. Full Diesel 
1—75 Ton 65’ Span O.E. Traveling Crane 

-» PSME Loco. Type Boiler 

1—SO0O HP ASME, 200 Ib. W. T. Boiler 


MACHINERY CO. , St. Louis, 6719Etze!_ 


WANTED 


MOTOR 


Direct Current motor 175 H.P., type DMC 
class 209 509 RPF form L 230 Vo Reply 
Power P-100. 
W-593. Power 
330 W. 42nd St., New York 18, N. Y 


We Sell, Buy, Repair & Calibrate 
Switchboard and Portable type A.C. & D.C. : 
all types electric meters. Ship to us any 
meters you have for repairs via freight 

We shall gladly submit esti- 


Philadelphia Transformer Co. 
2829 Cedar St. Phiila., Penna. 


WANTED 


All makes and type of crane and mill 
type motors, electric brakes and control 
equipment, A.C. or D.C., also synchronous 
motors and m.g. sets, send full descrip- 
tion to 


T. B. MacCABE CO. 


4306 Clarissa St. Philadelphia, (40) Pa 


WANTED 
Motor, 750 to 1000 H.P., 3 phase, 60 cycle, 
2200 volis, 300 RPM, with contro! equip: 
ment, for hoist duty. 


A. J. O'NEILL 


Lansdowne Theatre Bidg., Lansdowne, Pe: 
Phila. Phone: Madison 8300 
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TURBO GENERATORS 
3 Phase, 60 Cycle 


s000 KVA WESTINGHOUSE 250- 
400 lbs. 2300 volts, with 
surface condenser. 


2500 KVA WESTINGHOUSE non- 
condensing, 250-400  ibs., 
2300 volts. 


1875 KVA GENERAL ELECTRIC 
150-200 Ibs. 2300 volts with 
surface condenser. 


SURFACE CONDENSER 


1540 sq. ft! WORTHINGTON sur- 
face condenser with steam 
jet air pumps. 


MOTOR GENERATORS 
3 Phase, 60 Cycle 


1000 KW GENERAL ELECTRIC 
3-UNIT synchronous 125/ 
250 volts D.C., 4000/2300 
volts A.C., 720 RPM. 


$00 KW GENERAL ELECTRIC 
synchronous 700 volts D.C., 
4150 volts A.C., 720 RPM 
(Full Automatic). 


ROTARY 
CONVERTERS 


3 Phase, 60 Cycle 


3500 KW (2) WESTINGHOUSE 
225-285 volts D.C., 225 
RPM, with 13200 volt 
transformers. 


750 KW GENERAL ELECTRIC 
600 volts D.C., 1200 RPM, 
with 2300/4000 volt trans- 
formers. 


ENGINE GENERATORS 
3 Phase, 60 Cycle 


438 KVA GENERAL ELECTRIC- 
SKINNER uniflow, 150 Ibs. 
5 Ibs. back pressure, 240/ 
480/2300 volts. 


40 KVA WESTINGHOUSE 
SKINNER uniflow, 150 Ibs., 
5 lbs. back pressure, 240/ 
480/2300 volts, 200 RPM. 


210 KVA GENERAL ELECTRIC 
engine type generator, 
2300 volts, 225 RPM. 


1250 KVA ALLIS CHALMERS CONDENSING TURBO UNIT 
1250 KVA Allis Chalmers alternating current generator 3 phase 60 cycle 2300 volts 3600 RPM direct connected fo 


Allis Chalmers condensing turbine 150-200 Ibs. steam pressure 100 deg. superhect. 


and auxiliaries. 


1000 KW GENERAL ELECTRIC MOTOR GENERATOR SET 


Actual Photograph 


1000 KW GENERAL ELECTRIC direct current generator 125/250 volts 
3-wire 720 RPM direct connected to 1400 HP 80% P.F. GENERAL ELEC- 
TRIC synchronous motor 3 phase 60 cycle 13200 /6600 volts 720 RPM. 


Actual Photograph 


Equipped with jet condenser 


DIESEL GENERATORS 
3 Phase, 60 Cycle 


225 KVA WESTINGHOUSE- 
WORTHINGTON 2300 volts, 
275 RPM. 


850 KVA (3) WESTINGHOUSE- 
NORDBERG 2300 volts, 180 
RPM. 


DIESEL ENGINES 


240 HP FAIRBANKS MORSE 6 
cylinder model 35-E, 400 
RPM. 


300 HP FAIRBANKS MORSE 4 
cylinder model 32-E, 300 
RPM. 


675 KVA SKINNER UNIFLOW UNIT 


675 KVA Electric Machinery alternating current generator 3 phase 60 cycle 2300/600/480 volts direct connected 
to Skinner Universal uniflow engine, 150-175% steam pressure, 0-10 back pressure, 150 RPM. 


THE NATIONAL POWER MACHINERY CO. 


1921 SCRANTON ROAD 
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NDUSTRY must a/ways save time. Fortunately the 
O’Brien method of rebuilding used machinery 
saves many hours of original machine life, adds 
many hours of new life. This means good-as-new 
machinery at a moderate cost. In wartime this is 
important because it cuts hours, weeks and even 


O’BRIEN REBUILDING SAVES WAR TIME | 
AND PEACE TIME : 


months from machine delivery promises. In peace- 
time, it means man-hours and materials recouped 
and put to use, resulting in lowered machinery costs. 
Remember, now and after the war, O’Brien rebuilt 
means time saved. Remember, too, O’Brien re- 
built machines are OK in every way and guaranteed. 


TURBO GENERATOR SETS 


CONDENSING A. C. 


1—-15300 KVA Westinghouse 3/60/13800/1800 RPM 

1—6250 KVA Gen. Elec. 3/60/2300/3600 RPM 

2—6250 KVA Westinghouse 3/60/2300/3600 RPM 

1—6000 KVA Westinghouse 3/60/2300/3600 RPM 

1—4000 KVA Allis Chalmers 3/60/2300/3600 RPM 

1 4000 KVA Westinghouse 2/60/2400/3600 RPM 

1—3750 KVA Gen. Elec. 3/60/2300/3600 RPM 

2—3125 KVA Gen. Elec. 3/60/2300/4000/3600 RPM 

1—2500 KVA Westinghouse 3/60/2300/3600 RPM 

1—1560 KVA Westinghouse Extraction 150 lb. 12 lb. 
3/60/480/3600 RPM 

1—937 KVA Gen. Elec. 3/60/480/3600 RPM 

3—625 KVA Gen. Elec. 3/60/220/3600 RPM Extraction 

1—250 KVA Allis Chalmers Extraction 3/60/480 volt 


NON-CONDENSING A. C. 


6000 KVA West. 3/60/2300/3600 RPM 
2500 KVA West. 3/60/2300/3600 RPM 
500 KVA West. 3/60/480/900/6000 RPM 
470 KVA West. 3/60/480/3600 RPM 


THE O'BRIEN 


113 NORTH THIRD STREET 
WAREHOUSES AND SHOPS—2820 EAST TIOGA STREET 


Everything from a Pulley to a Power House 


MACHINERY Co. 


PHILADELPHIA'S LARGEST MACHINERY DEALERS AND EXPORTERS 


+ 1224 NORTH FRONT STREET . . 
BELL TELEPHONE: MARKET 4180 CABLE ADDRESS: OBRIEN PHILA — 


375 KVA West. 3/60/2300/900/6000 RPM 
250 KVA Gen. Elec. 3/60/480/3600 RPM 

156 KVA West. 3/60/240/3600 RPM 

75 KVA Allis Chalmers 3/60/240/3600 RPM 


A. S. M. E. BOILERS 


2—750 H.P. Edgemoor 200 lb. 

4—500 H.P. Vogt, stokers, 175 lb. 

1—500 H.P. Keeler, stoker 160 lb. 

1—400 H.P. B. & W. 200 lb. 

1—250 H.P. Titusville self cont. 100 lb. 
1—200 H.P. Keeler C.P.—stoker new 1942 
1—125 H.P. Keeler—stoker 160 lb. 


MOTOR GENERATOR SETS 


3—250 K.W. G.E.—MPC—250 V. 1200 RPM Syn. 

1—200 K.W. Crocker Wheeler 250 V. 3/60/2300/900 Syn. 
1—-125 K.W. G.E. 250 V. 3/60/2300/900 Syn. 

1—100 K.W. West. 125 V. 3/60/200 Sq. Cg. 

2—50 K.W. G.E. 125 V. 3/60/220/1200 RPM 

1—40 K.W. West. 125 V. 3/60/220/1200 Syn. 

1—20 K.W. Crocker Wheeler 250 V. 3/60/220/900 RPM 


PHILADELPHIA 6, PENNA: 
. 5534 HAVERFORD AVENUE 
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MOTORS GENERATOR SETS 


1—2000 ampere, 6 volt, Hanson-Van Winkle 

1—1500 ampere, 6 volt, Hanson-Van Winkle 

1—750 KW, 250 volt, Allis Chalmers syn- 
chronous 

1—75 KW, 125 volt, General Electric, squir- 


rel cage. 

1—20 KW, 600 volt, General Electric squir- 
rel cage induction motor. 

i—6% KW, 125 volt, General Electric, squir- 


rel cage 
ALTERNATORS 


1—625 KVA, 3600 RPM, 600 volt, G.E. 

1—250 KVA, 720 RPM, 230 volt, G.E. 

1—200 KVA, 3600 RPM, 240 volt, Allis Chal. 

ee. KVA, 3600 RPM, 220 volt, Allis 
al. 


MOTORS—3 PHASE 60 CYCLE 
— HP, 900 RPM Lincoln, 440 volt, slip 
ring 


-_- HP, 614 RPM, 440 volt, Westg., slip 

ring. 

1—350 HP, 300 RPM, 440 volt General Elec- 
tric slip ring 

1—335 HP, 600 RPM, 2300 volt, G.E., syn. 


~—— HP, 720 RPM, 2200 volt, G.E., slip 
ring. 


1—250 HP, 614 RPM, 4000 volt, G.E., syn. 
1—250 HP, 600 RPM, 4000 volt, G.E., Sync. 
1—200 HP, 600 RPM, 2200 volt, G.E., sl. rg. 


— HP, 450 RPM, 2200/4000 v., G.E., 
sl, rg. 


1—150 HP, 1800 RPM, 440 volts, General 
Electric, squirrel cage. 
1—150 HP, 1750 RPM Westinghouse, slip rg. 


1—150 HP, 1200 RPM, General Electric, 
squirrel cage. 


1—150 HP, 900 RPM., 440 volt, Al. Ch. sl. rg. 
1—100 HP, 900 RPM, 440 volt, G.E., sl. rg. 
%—100 HP, 720 RPM, 440 volt, G.E., sl. rg. 
1—125 HP, 720 RPM Allis Chalmers, slip rg. 
1—100 HP, 720 RPM, 440 volt, G.E., sq. cg. 
1—100 HP, 600 RPM, 440 volt, G.E., sl. rg. 
1—100 HP, 614 RPM, 440 volt, G.E., sq. cg. 


INSTRUMENTS 


25—Westinghouse type U Recording 
Ammeters with slit core, CT. 


23—Westinghouse type U Recording 
Volt-meters. 


MOTORS—3 PHASE 60 CYCLE (Con't) 


2—100 HP, 450 RPM, 440 volt, G.E., sq. cg. 
1—90 HP, 400 RPM, 650 volt, Cr. Whlr., 


sq. cg. 

1—75 HP, 900 RPM, 4000 volt, Elec. Mach. 

syn. . 

*—75 HP, 900 RPM, 220 volt, Fairbanks 
Morse, slip ring. 

1—75 HP, 900 RPM, 440 volt, G.E., sq. cg. 

1—75 HP, 720 RPM, 440 volt, Westghse., 
slip ring. 

1—75 HP, 720 RPM, 440 volt, G.E., sq. cg. 

1200 RPM, 2200 volt, G.E., Ver- 

cal, 
1—50 HP, 900 RPM, 440 volt, G.E., sl. rg. 
1—50 HP, 900 RPM, 440 volt, G.E., sq. cg. 


MOTORS—D.C. 230 VOLTS 


2—450 HP, G.E., 400 RPM, Type MPL, 
Form 1-F. 


1—250 HP, 760 RPM, Electro Dynamic. 
2—150 HP, Westghse., 550 RPM, Type SK. 
1—150 HP, 750 RPM, Electro Dynamic. 
1—125 HP, 600 RPM, Westinghouse, SK. 
1—100 HP, G.E., 575 RPM. 

1—100 HP, 625 RPM, G.E. 


1—80 HP, Crocker-Wheeler, 600 RPM, Type 
CMC. 


1—75 HP, G.E., 575 RPM, Type C, Sprague; 
with spare armature. 


1—65 HP, 1000 RPM, G.E., Type RC. 
ae HP, Crocker-Wheeler, 700 RPM, Type 


1—65 HP, G.E., 625 RPM, Type DLC-$65, 
Form A. 


1—50 HP, 750 RPM, Westghse., Type SK. 
1—50 HP, 700 RPM, Crocker- Wheeler. 
ft. HP, G.E.-Sprague, 700 RPM, Type 


1—40 HP, 775 RPM, Westinghouse. 
1—40 HP, 300 RPM, G.E. 
1—30 HP, 750 RPM, G.E., type RC. 


1—30 HP, G.E., 750 RPM, Type RC-14, 
Form A. 


1—30 HP, G.E.. 
Form A-21. 

1—35 HP, G.E., 650 RPM, Type RC-15. 

1—3C HP, G.E., 625 RPM, Type C. 

1—25 HP, Westghse., 600 RPM, Type SK. 

2—2z5 HP, G.E., 775 RPM, Type RC-13. 


1—20 HP, G.E., 800 RPM, Type RC-13, 
Form A. 


2—20 HP, Westghse., 1700 RPM, Type SK. 
1—15 HP, G.E., 800 RPM, Type RC-11. 


1100 RPM, Type RC-31B, 


TRANSFORMERS 


2—400 KVA, G.E., 4156-240/480 v., 
taps. 


3—300 KVA, Pittsburgh, 7800/440 volts. 
3—200 KVA, G.E., 2200/220/440. 

8—150 KVA, G.E., 33,000/ 2300/4000 Y. 
3—100 KVA, Westinghouse, 11,430/250 volts. 


KVA, Pittsburgh 1375/2750-110/220 
volts. 


3—100 KVA, Westinghouse, 13200-250 volts. 
38—75 KVA, G.E., 13,500-750/440 volts. 
3—75 KVA General Electric, 2200/220/110 
1—75 KVA, G.E., 3 phase, 4156Y—120/208Y. 
3—50 KVA, G.E., 2200/220/110. 

2—50 KVA, Pbgh. 7500/15000 volts-110/220 


volts. 

3—37% KVA, G.E., 2200/220/440. 

2—30 KVA Allis Chalmers, 3 phase, 4156Y/ 
120/208Y 


Scott 


1—25 KVA, G.E., 220/110-220/110 volts. 
2—15 KVA, G.E., 2300-116/230 volts. 


MOTORS—VARIABLE SPEED 
230 VOLTS 


2—100 HP, 475/1375 RPM, Electro Dynamic. 
1—90 HP, 470/940 RPM, General Electric. 
1—75 HP, 525/1575 RPM, Electro Dynamic. 
1—35 HP, 5600/1500 RPM, Westinghouse. 
1—35 HP, 350/1050 RPM, Electro Dynamic. 
1—30 HP, 225/900 RPM, Crocker Wheeler. 


7—25 HP, Westinghouse, 650/2200 RPM, 
Type SK-110L. 


2—25 HP, 300/900 RPM, Electro Dynamic. 
1—20 HP, 7650/1500 RPM, General Electric. 
1—15 HP, 300/1200 RPM, G.E. 


1—13/18 HP, 3650/1200 RPM, Electro Dy- 
namic. 


1—5 HP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, Crocker Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 

1—5 HP, 225/900 RPM, Electro Dynamic. 


TURBO-GENERATORS 
600 KW Terry dual bleeder condensing Tur- 
bine only. 


1—500 KW, G.E., 3 ph., 
bleeder. 


1—375 KVA, Westghse., non-condensing. 
i—300 KW, G.E., 3 ph., 60 cy., 220 v., cond. 
1—200 KW, G.E., 3 ph., 60 cy., 220 v., cond. 


60 cy., 430 volt, 


J. L. HEMPHILL & COMPANY 


1602 53rd ST., NORTH BERGEN, N. J. 


PHONE NEW YORK —LONGACRE 5-3227 


NEW JERSEY —UNION 3-26 
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Two Outstanding Offers In 


ELECTRIC 
REBUILT POWER EQUIPMENT 


2-1500 KW WESTINGHOUSE 
M. G. SETS 


These sets as illustrated at 
right consist of 1500 KW 
Westinghouse, 250 volts, 360 
RPM, d. c. generators, with com- 
mutating interfield poles, direct- 
connected on sub-base to 2250 
KVA Westinghouse synchronous 
motors, 3 phase, 60 cycle, 12000/ 
2300 volts, 360 RPM. 


< 


The 2—1500 KW units, as shown 1400 H.P. General Electric unit il- I 
FREQUENCY CHANGER above, can be seen running, and lustrated below is completely re- 1-1 
can be furnished completely as built and ready for service. ... y 
shown. Write for complete For additional information WRITE, i 
? 1—1400 HP General Electric mation. PHONE OR WIRE TODAY. 

type ATI-24-1250M-300, form 


C, 3 ph, 60 cy, 460 volt, 300 RPM, 
1570 amps, 1250 KVA, 0.9 P.F. 50° 
synchronous motor with amort. 
wdg.; dir/conn. to 1000 KW Gen- 
eral Electric type ATI-10-1250M- 
300, 3 ph, 25 cy, 460 volts, 300 
RPM, 1570 amps, 1250 KVA, 0.8 
P.F. 50° A.C. generator with 
amort. wdg., with 33 KW G.E. 125 
volt direct connected exciter. 
(This is a three brg. unit suitable 
for operation from either end.) 


CHICAGO ELECTRIC CO. 


1314 W. CERMAK RD. CHICAGO, ILLINOIS 
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Your Power 


QUICK WITH 


tock 


Shipped as fast as 
conditions allow 


WRITE—Better Still—WIRE 


MOTOR GENERATOR SETS 


3 Phase 60 Cycle 
1-1500 KW G.E., 275 V, D.C. to 2100 H.P., 2300 V. 
1-1000 KW G.E., 275 V. D.C. to 1400 H.P., 4150/ 
2300 V. 


1-1000 KW WHSE., 600 V. D.C. to 1400 H.P. 4000 V. 
1-500 KW G.E., 600 V. D.C. to 700 H.P. 13200/ 
6600 V. 


1-500 KW G.E., 250 V. D.C. to 1000 KVA, 2200 V. 
Syn. Motor. 


1-400 KW G.E., 250/275 V., D.C. to 600 HP, 2300 V. 
1-300 KW G.E., 250/275 V. D.C. to 400 KVA 440 V. 


1-115 KW G.E., 250 V. D.C. to 175 H.P., 440 V. 
Motor. 


1-100 KW WHSE., 250 V. D.C. to 159 KVA, 2300 V. 


1-75 KW G.E., 125 V. D.C. to 120 H.P., sa. cg. 
2300/4000 V. 


1-50 KW G. E., CD, 125 V. D.C, to 75 H.P., sa. cz., 
2300/4000 V. 


1-0 KW WHSE., 230 V. D.C. to 45 KVA 2300 V. 


1-35 KW A. B. See 230 volt D.C, to 50 H.P. 220 volt 
8. cg. motor with exciter. 


TURBO GENERATOR SETS 


1—500 KW Whse. 625 Kva. 440 V. 8 ph. 60 cy. 3600 
RPM with Parsons 145/175 Ib. cond. turbine com- 
plete with jet cond. and access. 


1-15 KW Ridgeway 250 V. D.C: with Terry turbine 
180 lb. pressure with 12 Ib. bk. pres., 2000 RPM. 


A. C. GENERATORS 


AND SYNO. MOTORS 
3 Phase—60 Cycle 

HPorKVA Make Type 
22100 .E. ATI 

1~1000 

750 

600 

I~ 625 

I~ 500 

225 

I~ 159 

150 

I~ 100 

100 


a 


A. C. MOTORS 
3 Phase—60 Cycle 
SLIP RING 
Type 
801Q 
ANY 
cw 
IP 
HW 
ANY 
ANY 
IP 440/2200 
MT-442 2300/4000 
IM 440 
cw 440 
1-17B 440 
MT 4000/2300 
1F-M 2200 
cw 2200 
1-M 440 
IM 2200 
MT-564 440 
IM-17B —.2200 
IM 220 
MTC-5546 220/440 


A. C. MOTORS 
SQUIRREL CAGE 
Make Type Volts Speed 
G.E. 1-17B 2200 690 
Whee. CS-1104A 2200 
Whase. cs 550 
G.E. IK 440/2300 
G.E. IK 2300 
G.E. IK 440 
Lincoln 440 
G.E. IE 440 
Al. Ch. AN 440 
Whse. cs 550 


GEAR REDUCTION UNITS 
1—2100 H. P. Whse. 1800/360 RPM. 
1— 943 H.P. G.E. 5306/1200 RPM 
1— 450 ELP. G.E. 3600/1200 BPM 


SUCCESSFUL 


OPERATION 
GUARANTEED 


COMPANY 


ROTARY CONVERTERS 


3 Phase, 60 Cycle 


KW Make Speed DCV. Trans. V. 
1500 Whase. 720 600 2300 
1500 Whase. 600 600 11500 
1250 G.E. 720 250 2300 
1000 G.E. 900 600 13200 
1000 Whee. 900 600 11000 
750 G.E. 1200 600 2300 
750 Whee. 720 250 6600/2300 
500 Whse. 1200 600 13200/2300 
375 G.E. 1200 250 6600/2300 
300 G.E. 1200 600 2300 


3 Phase, 25 Cycle Booster Type 
1500 500 225/275 13200/6600 
1 500 «G.E. 750 225/275 13200/6600 
All units can be furnished with AC and DC controls 


TRANSFORMERS 

60 Cycle 
Ph. Type Voltages 
oOIsc 13200x2300 
HJ-DD 2300x445 
OISC 22000/11000x2300/575 
OIsc 2300x460 
2400x220 
H 13200x2300/575 
HILD 26400x115/460 
H-KDD 13800x220/440 
SK 2200x440/220 
SKM 2400x120/240 
SK 6900x460/230 
13200x250 


KVA Make 
6—1667 Pitts 
4— 525 G.E. 
3— 333 Maloney 
2— 333 Whse. 
2— 333 Pitts. 
3— 300 G.E. 
2— 200 G.E. 
3— 200 G.E. 
3— 150 Whse. 
3— 150 
6— 100 
3— 100 


D. C. MOTORS 
Type 
MPC 
MPC 
MPC 
MPC 
MPC 
MPC 
DMC 


MPC 


575/720 
500/1000 
560/780 
1150 
1750 
K-11 500/1000 
CMC-65H 500/1000 
CMC-81H 300/900 
CMC-80H 380/750 
RF-16 400/1600 


INC. 


1—1200 Cr. 237 
1— 800 Al. 885 
1— 800 357 
2— 600 G. 720 
I— 450 Wh 875 
400 Al. 1200 
I— 400 Al. 505 
I— 400 600 
I— 350 G.I 257 
I— 300 720 | 
1— 300 Ww 585 
1— 250 G.I 450 
1— 200 G. 1750 
1— 200 wi 514 
so | 
150 G. 695 
I— 150 G. 290 
‘260 
1— 100 860 
HP Make Vole 
HP 2—1250 G.E. 130 
800 OE. 600 | 
600 G.E. 600/800 
1— 350 G.E. 450 
2— 300 G.E. 400/600 
1—150 2— 300 Whee. 260/400 
1— 300 G.E, 275/550 
1—100 1— 250 Al. Ch. Irt 525 
2— 200 Whase. 400/500 
175 Whe 8K 180/528 
150 GE. RC-19 800/1000 
1— 150 Whse. sK 300/900 
2-125 G.E. CO-1832 625 
2—- 120 Whee. 8K 230 720 
1— 100 Al. Ch. 230 950/1160 
3 100 G.E. LC 230 1200 
Ite Speed yea 1— 100 G.E. MPC 230 225/450 
|__| EL 1— 100 Whse. SK 230 600 
900 HE B ON 2— 100 G.E. | 
/440 900 T: ATi I— 75 
/440 900 put 3— 70 Whee. 
900 RE TE I— 60 Al. Ch. 
360 RO J 1— 60 Al. Ch. 
600 Pp U 1— 60 Diehl 
900 yO - 2— 60 Cr. Wh. 
1800 I— 50 Cr. Wh. 
900 1— 50 Cr. Wh. 
1800 10— 60 G.E. 
‘a : Maia Office & Shop: 43 HOWELL ST., JERSEY CITY, N. J. 
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GENERATORS 


CONTROLS 
TRANSFORMERS 
|MOTOR GENERATOR 


Put all idle equipment to 
work. Send your list for 
prompt action. 


TRANSFORMERS FREQUENCY CHANGERS 
e H, form VD525 19100-22000/40000Y to 2300, 40 KW GE type I.T.T. frame 553 3 ph. 25/62, %/ cy. 220 volts 
3—500 KVA, GE, ve primary 440 volts secondary, 750 RPM direct con. to 40 HP. 
25 cxcle. tyne 2400/120/240 1 = cycle. GE type KT543— 3 ph. 25 cy. 220 volt, 750 RPM. 
1—200 KVA, G.E., type H.K. 2300/115/230 volts, 1 cy. 
2-250 KVA ” Pittebureb, 2300/115/230 volts, 1 PH. 60 cy OTHERS IN ALL SIZES VOLTAGES AND CYCLES 
2—75 KVA West. type e=. 1 ph. 25 cy. 60000 a Prim— 3 ph. J cy. A. C. MOTORS 
6900/2300 volts seco .P. 
OTHER SIZES, VOLTAGES AND CYCLES AVAILABLE Speed Volts 
ALTERNATORS WITH DIRECT CON. EXCITER 
PF Elect Machinery, 4600 volts, 60 cycle 3 phase, 200 sghse. Sl. Rg. Cw 600 220/440 
=o 4 with “haat “connected exciter. Gen. Elec. - Cg. 1 Form K 514 220/440 
200 KW Westh. Unity Power Factor, 3 PH. 60 cyc. 900 R.P.M. 175 Ideal I. Rg. AVA 1750 2200 
with direct connected exciter. 150 Gen. Elec. Sq. Cg. I K 600 2300 
150 KVA Gen. Elec. Type ATB form D, 60, 3 ph., 220/440 600 150 AlCh Sq. Cg. 600 
150 Elect, Ma Revolving fields, 3 P 138 Gen. Ce- : K 220/440 
sett n. Elec. - Vert. 
D. C. GENERATORS 3 ‘Bc MOTORS 
Pp 
150 KW Western Elec. 3 brg. 3 wire, 115/230 V, 600 RPM. H.P. Make ype Speed Volts 
830 Elect. Mach. Syn. Dir. a Exe. 500 
MOTOR GENERATOR SETS 200 Lincoln” w 
150 Burke Syn. Dir. Con. Exc. 500 440 
Weetere lest. volts direct con. to either 150 Gen. Elec. Sil Rg. I Form M 500 2200 
125 K.W. Crocker Wheeler, 250 Volts D.C. Comp. WD. Dir. 758 220/40 
Con. To G.E. 2300 or 440 Volts Sq. Cage Motor 10 Sec 
100 K.W. Gen. Elect. 3 ay = Volts D.C. Comp. WD. INT. en. Elec. i eo 220/ 
wits 220/440 Volts Sq. © 100 Weghse. Sq. C. cs 500 220/440 
100 KW. Gen, Elect’ 3 BRC. 236 Volts D.C. Comp: WD. INT. Ree = 
with 2300 Volts Sq. Cg. Motor. 75 Wagner Sq. C. BM 750 2200 
CRANE MOTORS Ac 133 378/750 220 
urke 
75 H.P.—G. E, $1—230 Volts 550 RPM WITH DIRECT CON. EXCITER 
35 H.P.—G. ae D—550 Volts—590 RPM 230V D. C. MOTORS 
25 E--550 Volts—-760 RPM Make + Speed 
= Comp. Wd. Int. = 
2-Ton Shephard Hoist With 3-H.P. Hoist Motor and 2-H.P. 100 Northwestern K30 Comp. Sahow. 1750 
Trolley Motor 3 Phase. Can Be Used Remote Control. 85 Gen. Elec. Vert. Comp. Wound 700 
is evator Motor Comp. wd. 
300 KW Gen. Elect. Synchronous Converter, 6 Phase, type HCC 60 Sprague D—Comp. Wound ” 625 
form J, 25 cycle, 750 speed, 220/330 volts. With Transformers 50 Gen. Elec. C. L. 6 Shunt Wound 560 
for 2300 volts. 40 Fair. Morse Ball BRG. Vert. Comp. 174 
32 Sturdevant C Form P. Shunt Wound 1” 


Only EP cae ITEMS IN STOCK FOR IMMEDIATE DELIVERY }} Write or wire 
partial listing || FROM EITHER ROCHESTER, N. Y. OR TOLEDO, OHIO |] your inquiries 
REBUILT AND SOLD WITH A STANDARD NEW GUARANTEE. 


BERGER BROTHERS 
ELECTRIC MOTORS, Inc. 


395 STATE ST. 
ROCHESTER ‘NEW YORK 


FRED Ww. 


KIEMLE co. 


33 N. SUPERIOR sT. 
TOLEDO. 


The Mark of 
Dependability 
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REBUILT POWER EQUIPMENT 


AIR COMPRESSORS A.C. MOTORS—3 PH., 60 CY. | VARIABLE SPEED MOTORS— 


1-599 CFM Ing. Rand Imperial 10, XB-2 horiz. 230 V. D.C. 
2 st. duplex, 100 Ibs. pres. with A.C. mtr. HP Volts RPM 
1-725 CFM Nat’l ope 100 lbs. pres., HP Make Type RPM 
gle stage, complete wi \ Vet 
CFM Ing. Rand Imperial 2 1000 2300 509 250 Cr. Wh. CMC 200/400 
2 st. duplex, 100 Ibs. pres. with A.C. mtr, 250 . 220 720 75 Westg. SK-181 400/800 
209 -E. 220 514 35 Westg. SK-140 675/1350 
MOTOR GENERATOR SETS .. 200 220/400 580 30 GX. RLC 450/900 

1200 kw. GE. 275 v. 720 rpm., 4100 v., 3 ph. 200 . 220/440 720 20 Westg. SK-110L 750/1500 
60 cy. syn. 150 ; 2200/440/220 327 20 Westg. SK-100L 900/1800 
1000 ~ G.E. 250 v. 720 rpm., 4150 v. 3 ph. 60 cy. 150 a 220 450 15 Louis Allis 1150/1750 
1-150 KW Ridgway 250 v. 900 rpm. 2200 v. 3 ph. 150 . 440 514 15 Westg. SK-90 850/1700 


60 cy. syn. 150 . 550 575 10 Westg. SK-111 300/1200 
—150 kw. Crocker peter 250 v. DC, 600 rpm. 

: tir. con. 20 220/440 or 2200 v. syn. motor. 150 . 220 575 10 Westg. SK-70 850/1700 

150 kw. G.E. consisting of 2—75 kw. 90 v. D.C. 900 150 .E, 440 600 10 G.E, LC 625/1250 

rpm., generators dir. 225, syn. motor 220 720 10 Westg. 565,/1130 
2300/4100 v. 3 60 cy. F. motor. 

125 kw. Cr. Wh. 250 v. De °7300" rpm., 220/440 v. : 220 400 745 Westg. SK-111 200/1200 

3 ph. 60 cy. Ind. le 440 450 74 Cr. Wh. 385/1155 

440 514 5 Reliance F-21 300/1800 

100 HP. LIDGERWOOD HOIST . Ch. 220 800 : 3.75 Westg. SK-111 300/1200 

Double drum Speedwell 2500 Ib. pull at 450’ per . 440 - 400 334 Westg. ‘ 400/1600 

min. direct driven by 100 hp. A.C. or D.C. Motor. " 220/400 575 3 Jantz-Liest 650/1950 

» 220/440 700 24 G.E, 500/1000 

A.C. GENERATORS .E. 550 900 


12% KW Weste. 2300 v. or 220/440 3 ph. 60 cy. . 220 1750 


1200 rp 220 514 
Wests 2200 3 ph. 60 cy, rom, TRANSFORMERS—1 ph. 60 cy. 
rpm. F. 550 720 . No. Kva. Pri. Sec. Make Ph. 
550 900 250 2300 460 G.E. 


‘ -E. 220/440 1150 100 4.2200 110/220 G.E. 
ECT SWITCHES 
2200/220/440 1200 3. 100 _ 6600 550/44C/220 Pgh.j 
¢—300 amp. SPST. 1500 v. 75 4.2200 200 Burke ph. 
2 50 220/440 G.E. 
Chal. 3 11430/6600 550 Al. Ch. 
TACHOMETERS 2 Louis Allis 220/440 170/1770 575 G ; 
3—Brand New, Model C Hickok Generators, 9/2000 25 
flexible couplings, Hickok model meters— 220/440 Wagner 
2000 rpm. — 185 West. (Rotary) 


Westg. 220 720 ‘ 110/220 West. 
25 CY. MOTORS—220/440 V. A.C. 


HP Make Type RPM Al. Ch. 220/440 1800 110/220 GE. 
82 «GE. ITC 750 Al. Ch, 220/440 900 110/220 West. 
40 Al. Chal. AN 750 G.E. 220/440 800/640 
I-M 500 West. 220/440 345/700 
30. Al. Ch. AN 750 G.E. 220/440 400 SCALES 


25 Westg. 750 G.E. 220/440 450 9—Howe Scales—3 beams (2 at 200 lb. ea.—1 at 50 
7% Westg. 705 Westg. 220/440 514 lbs.). Platform 144%x22", Approx. capacity 500 
3 G.E.(iph) SCR 1500 Westg. 220/440 600 Ibs. 


1 Westg. (vert.) CSA 750 Westg. 220/440 690 


Westg. 220 720 
SLIPRING MOTORS—3 PH., 60 CY. Westg. 220/440 850 TROLLEYS 
Amer. (vert.) 440 900 20—% ton Chisholm peeve No, 120, 4” wheel will 
4—3 ton Trolleys. 
350 cw 2200 220/440 1200 


260 EMV-65 220/440 
250 : cw 2200 220 600 INDUSTRIAL TRUCKS 
150 I-M 220/440 


(totally enc.) 1—Elwell Parker Tow Tractor 2000 lbs. with bat- 
Amer. (vert.) 220/440 685 terles. 

IM 2200 (fan cooled, totally enc.) 1—Baker Tow Truck with batteries, 

a 220/440 Amer. 220/440 
cw 220/440 (enc. ball bearing) 

I 220/440 Reliance 220/440 PUMPS 


2—6x8 Deming Triplex Pumps, 166 g.p.m., 150 Ibs. 
cw 220/440 a D pees pressure, 335’ head, 20 H.P. A.C. or D.C. Motor. 
C-16 220/440 .E. 

ITC 220/440 G.E. 220/440 


“as. 220/440 220 — CURRENT AND POTENTIAL TRANS- 


cw FORMERS—POTHEADS—RELAYS—METERS 
44 
MT 220/440 — SAFETY SWITCHES — DISCONNECT 


G.E. MT 220/440 220 SWITCHES — U-RE-LITES — PULLEYS — 
Cr. Wh. 220/440 220 
G.E. IM 220/440 220 REACTORS. 


SSSSSSSSSSSS 


8 


EK 


WRITE, WIRE OR PHONE YOUR ELECTRICAL REQUIREMENTS—SEND FOR STOCK LIST. 


LIST YOUR IDLE EQUIPMENT WITH US. 


DUQUESNE ELECTRIC & MFG. 
PITTSBURGH 6, PA. 


| & 
| 
| 
ts 
P, 
440 
440 
440 
440 
400 
440 
4M 
440 
440 
| 
| 
150 G.E. 
150 100 GE. 
850 100 Westg. 
75 Westg. 
700 7% £G.E. 
200 75 
625 62 Westg. 
560 60 Triumph 
740 52 G.E, 
1” 50 Al. Chal. 
50 Westg. | 
50 GE, 
50 
50 
40 
40 
20 
15 
| 
| 
| 
| 
| 
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/NEVER BEFORE—SUCH ITEMS AS THESE 


WRITE e PARTIAL LIST ONLY e WIRE 


DIRECT CURRENT MOTORS MOTOR GENERATOR SETS SLIP RING MOTORS 
115 Volts Rw Moke D.C, Volts Deve 3 Phase 60 Cycle SPECIAL! SPECIAL! 


GE. 3/60/440 Mtr. T. Volts Speed 
— urke 360/220 Whee. CW 


/60/560 
. SK-120 650 
WD-20 (Vert.) 1000 3/60/440 
Wh. CC 


A.C. GENERATORS 


31% KVA, 25 KW, 120/208, | 
1200 RPM. Ball bearing wit| 
direct connected exciters and | 
rheostats. Adaptable for 
G.E, IM 550 600 

D.C. STEAM DRIVEN 100 Cw 1800 rect connection to diesel, 
GENERATORS 75 (2) Cr. 440/220 1200 line or electric motor drive, | 

1—50 KW Crocker Wheeler 125 | 52 440 900 

Volts, 2800 RPM direct ° 


coupled to a 80 HP Terry 
forbes, 100 Ib. pressure. 


§ 


Oge 


SLIP RING 
3 Phase 25 Cycle 


NEW! NEW! NEW! 40... GE. MT 550 


New, n and totally en- 37 G.E. 
tan cooled 3 60 Ridgway 


2 


DIRECT CURRENT 
CRANE AND MILL MOTORS 


s Volt 
mst Vass 
600 2 

550 


1 
2 


SQUIRREL CAGE MOTORS 


60 Cycle 3 Phase 
H.P, Mfr. Type Volts 


aS 


SQUIRREL CAGE 
3 Phase 25 Cycle 
H.P. Mfr. Type 


25 Whae. 
100 (2) G.E. IK 
hse. 


40 (8) 


changi Suggestiyou iet us know your 
needs. itthe you want is not ited 
SYNCHRONOUS MOTORS 
3 Phase 60 Cycle 
H.P. Mfr. Vol Type § 
440 ATI-PB 720 


Whse. 220 
DIRECT CURRENT 7 = 220 ATI-PB 


GENERATORS 
RPM 


Cr. Wh. 220 
Whee. 440/220 


AC GENERATORS 


2222 


A large assortment of smaller sises. 


est. r.¥ 
G.E. 200 0 7 M. 
G.E. Whse. 2 600 SPECIAL 40 ye H 
Whee a 150 Overhead Crane 40 (3) Al. Ch. B- B 
Also a large’assortment of special volt- Wh 900 n_ A.C. Drive with A large assortment of smaller’size™t 
We specialise in building Motor 1 900 2—25 Ton Auxiliaries. numerous to li 
tor Sets to your specifications. 


ALL EQUIPMENT GUARANTEED FOR ONE YEAR 
% WANTED TO BUY: Stationary Air Compressors, Belt or Steam Driven 


3 
enjamin 5 for Whotors 


ESTABLISHED 1904 Windsor 5-1700 
12th AVENUE AND 387th STREET * BROOKLYN, 18, N. !: 


POWER March, 


904—40 Years Conti rvice to Indu — 194 
| rs Continuous Service to I stry 453 
40 Ga. 
20 W ha 
20 L. 
15 B. Brg. Cr. 
10 Whse. SK-60 1150 
10 Whse. SK 850 
1% G.E. RC 1750 
% (6) BD Vertical 3450 
Many ether smaller metors, too 
Bumerous to list. 
DIRECT CURRENT MOTORS 
H. rf 
15 
H.P, Mfr. Type Volts Speed 
150 (2) G.E. IM 
150 Triumph 3-bearing 2300 
100 IM 440 
25 G.E. MTC 5323 440 74 
165 GE. MTC-Hoist 
15 Whe HF 
10 GE. MT 323-220 7H 
10 GE. MT 523 220 
- A Dantic) listing. 
15 West. 8K-601 1700 3.E 22 ] 
16 Roth 7-8 1150 SE: IK 3200 ot 
15 (3) G.E. RC-30 850 (3) Whse. CS 44080 
15 (10) Reliance Ball bearing 850 c.W. IK 4400s 
15 Elec. Dyn. 600 GE. Ik 440 
15 Whse. 8K-80 1100 Whse. K-10 525 Burke EM50 446 (ii 62 
15 G.E. RC-31 1100 West. (6) 'K1, 950 GE. IK 440 
15 Cr. Wh. CM 1150 West. (6) 950 GE. IK 2200 Si 
15 G.z. RC-30 850 West. HK3 800 Cr. Wh. 4400 
15 Imp. Hv-1 850 West. HK2 850 (2) G.E. Ik 440 ™ 
15 Imperial 575 Whase. (5) HK-5 700 Al. Ch. 2200 1800 
12% West. 8K 400/1400 West. CK-9 835 Al. Ch. 440 
10 Whse. 8K-63 1150 North. K-T 353H.P. 800 Cr. Wh. 2200 
10 (3) G.E. LC 1000/1500 P&H 430 Burke EM“09 440 
10 W mee. 1000 Al. Ch. 440 
E. 4 2 1 G.E. Ik 
10 Cr. Wh. OM 850 Cr. Wh. 2200 
10 Whse. 8K-70 850 GE. 220 720 G.E. "IK 550720 
10 Whase. 8K-90 600 West. 220 1500 G.E. IK. 550 tue 
10 G.E. RC-49 850 Wagner 440 1500 @) GE. EL 550TH 
38 (2) 2 West 440 600 GE. IK 68 
The above 0 very Dart 15 Whse. 440 500 West. C8 44000 
of thefitems in 18 Wagner 440/220 1500 
600 | *15 Cent. 220/110 1500 75 = ai. Ch. 
514 15 _ Ideal 440 720 75 GE. I-K 44009 é 
900 15(2) Burke 440 1500 75 GE. FL 550 
125 900 10 500 5 (2) West Co 
100 900 10 GE. 
ake | 10 Whse. 
— 
Z 338 


ACTUAL PHOTOGRAPH 


AVAILABLE 
IMMEDIATE 
DELIVERY 


3125 KVA— 2500 KW 80% 
P.F. General Electric, 3 
phase, 60 cycle, 2300 volt, 
3600 RPM condensing tur- 
bine-generator unit, 180- 
200# 500° T.T., 
equipped with surface con- 
denser, panels and instru- 
ments. 


Excellent condition—a com- 
plete installation. 


7800 KVA Westinghouse 


POWE 


TURBINE-GENERATOR 


UNITS 
3 phase, 60 cycle 


con- 
densing 200 Ib. pressure, 
2300 volts, 1800 RPM 
complete with either sur- 
face or jet condenser. 


KVA Westinghouse con- 
densing 175-200 lb. pres- 
sure, 2300 volts, complete 
with surface condenser. 


KVA GE. condensing 175- 
200 lb. pressure, 500° T.T., 
6600 volts, 3600 RPM 
with condenser. 


2 KVA G.E. automatic ex- 
condensing, 175 
lb. pressure, 125°F. super- 
heat, 15 Ib. gauge, 2300 
volts, 3600 RPM—com- 
plete. 


KVA G.E. condensing 200 
lb. pressure, 2300 volts, 
3600 RPM complete with 
condenser and auxiliaries. 


KVA G.E. condensing 150- 
200 Ib. pressure, 100° SH, 
2300 volts, 3600 RPM 
complete with surface con- 
denser and auxiliaries. 


KVA (2) GE. non-con- 
densing, 150-175 Ib. pres- 
sure, 5 Ib. back p essure, 
2300 volts, 3600 RPM each 
complete with direct con- 
nected exciter. 


KVA G.E. non-condensing, 
110-125 Ib. pressure, 0-10 
lb. back pressure, 240 
volts, 3600 RPM complete 
with switchboard. 


Corporation 


) NATIONAL CITY BANK BLOG. 
CLEVELAND, OH!O 
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ENGINE-GENERATOR 
UNITS 


Direct Current 


KW Westinghouse, 250 
volts, 514 RPM generator 
direct connected through 
reduction gear to Westing- 
densing turbine, 
150-200 Ib. pressure, 
equipped surface condenser. 
KW Crocker-Wheeler, 250 
volts, 300 RPM generator 
direct connected to a 14” 
x 18”, 4 cylinder Ames 
vertical Unaflow non-con- 
densing engine, 150-175 lb. 
pressure, 5 Ib. back pres- 
sure, complete with switch- 
board. 
KW G.E. 125 volts, 165 
RPM generator direct con- 
nected to a 26” x 28” El- 
liott Ridgeway Unaflow 
non-condensing engine. 
KW Westinghouse, 250 
volts, 175 RPM generator 
direct connected to a 24” 
x 26” Skinner Unaflow 
non-condensing engine. 
KW General Electric, 240 
volts, 200 RPM generator 
direct connected to Ames 
Unaflow non - condensing 
engine. 
KW Elliott 125 volts, 250 
direct current gener- 
ator, direct connected El- 
liott automatic engine. 
KW, 125 volt, 1800 RPM 
Westinghouse direct cur- 
rent non-condensing tur- 
bine-generator unit. 


ROTARY CONVERTERS 


1500 KW Westinghouse syn- 
chronous 250 volts, direct 
current—6 phase, 60 cycle 


alternating current, 514 
RPM 


750 KW synchronous, 
600 veclts direct current, 
6 phase, 60 cycle alternat- 
ing current, 1200 RPM 

330 KW G.E. synchronous, 600 
volt direct current, 6 phase 
60 cycle alternating cur- 
rent, 1200 RPM with 2300 
to 408 volt transformers. 


ENGINE-GENERATOR 
UNITS 


3 phase, 60 cycle— 
Alternating Current 


312 KVA G.E. 2300/480 or 240 
volt, 200 RPM generator 
direct connected to a 
Chuse 4-valve non-releas- 
ing Corliss engine. 

KVA_ Elliott 4000 2300/ 
550 or 240 volts, 180 RPM 
generator direct connected 
to a 17” x 24” Elliott Una- 
flow non-condensing en- 
gine, 175 lb. pressure, 6 
Ib. back pressure. 

KVA Westinghouse, 2300 
or 480 volts, 200. RPM 
generator direct connected 
Nordberg Unaflow engine. 
KW 80% P.F., Elliott 480 
volts, 225 RPM generator 
direct connected Elliott 
4-valve engine. 


MOTORS 


—3 phase, 60 cycle 


900 HP G.E.: 240 volts, 
RPM synchronous. 
HP 80% P.F., G.E., 240 
volts, 900 RPM synchron- 
ous motor with direct con- 
nected exciter. 


HP G. E. form K, 2200 
volts, 580 RPM _ squirrel 
cage. 

HP 80% P.F. Elec. Mchy, 
440 volts, 400 RPM syn- 
chronous. 


900 
500 


60 HP G.E. 220 volts, 900 
RPM squirrel cage induc- 
tion complete with start- 
ing compensator. 

50 HP GLE. type I, form M, 
2200 volts, 1200 RPM slip 
ring. 

HP Allis-Chalmers, 
volts, 600 RPM Sal 
cage. 


MOTOR GENERATOR 
SETS 


1500 KW Allis-Chalmers, 600 or 
275 volt direct current 
generator direct connected 
to 2190 HP, 3 phase, 60 
cycle, 4000/6600 volt, 300 
RPM synchronous motor. 


SPECIALS 


KVA G.E. 3 phase, 60 
cle, 480 volt, 300 RPM 
alt ternating current gen- 
erator. 
HP Heine A.S.M.E. 
water tube boiler 
pressure, 635°F., complete 
with stoker, superheaters 
—a complete installation— 
modern and _ practically 
new. 
KVA G.E. 3 phase, 60 
cycle, 2300 volt, 450 RPM 
belted generator. 
KW Electric Machinery, 3 
phase, 60 cycle, 2400 volt, 
514 RPM belted generator. 


code 
3504 


1—MODERN SLIGHTLY USED 
FAIRBANKS-MORSE FULL 
UNIT CONSISTING 


350 HP, 5 cylinder, Model 
32-D-14, vertical, 300 RPM 
engine direct connected to a 
294 KVA, 3 phase, 60 cycle, 
2400/550/440 or 240 volts 
alternating current generator. 


LONG DISTANCE 422 


fi 


SEARCHLIGHT SECTION @ 
+ 
-= 
D 78 
110 
D 
1000 
Speed 
600 
| | 
om 600 
1801 
1375 | 
wee 937) 400 
ia 
300 
528 
™ 
150 
D 10 
375 
| 500 
| 
| 
| 165 
375 
75 
| 
125 | 150 
125 
a 
Y. a 
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TURBO UNITS—60 Cy. WATER TUBE BOILERS FREQUENCY CHANGERS 
1—15300 KVA Westinghouse Cond. 1—750 HP Edge Moor 200-Ib. 2—3125 KVA West.25/62'/ cy. 750 REM 
i— 6250 KVA General Electric Cond. i—612 HP Stirling 250-Ib., Pulverizer 1—3000 ava 
i— 6000 KVA Westinghouse Cond. 2—560 HP Erie City 460-Ib. 1—2500 y. RPM 
i— 4000 KW General Electric Cond. ‘ i—1875 KVA G.E. 25/60 cy. 
1— 4000 KVA Allis Chalmers Cond. 1—500 HP Stirling 250-Ib., Stoker 2—1250 KVA G.-E. 25/624 cy. 750 RPM 
i— 3125 KVA General Electric Cond. i—500 HP Stirling 200-Ib., Stoker 1—1250 KVA G.E. 25/60 cy. 300 RPM 
i— 3125 KVA Westinghouse Cond. i—440 HP B. & W. 160-Ib., Hand Fired i— 750 KVA G.E. 25/60 cy. 300 RPM 
i— 2500 KVA Allis Chalmers Cond. 1—400 HP Wickes 200-Ib., Stoker i— 750 KVA G.E. 60/25 cy. 300 RPM 
= ave 1—335 HP B. & W. 200-Ib., McClave-Brooks 
nerat ectric le Stoker Cc 
i— 1563 KVA General Electric Cond. 4~200 SYN. CONDENSERS—460 Cy. 
i— 1563 KVA Westinghouse Extrac HP B. & W. 200-Ib., Hand Fired 1—5000 KVA West. 5000 V. 720 RPM 
i— 1250 KVA General Electric Cond. i—2000 KVA C.W 11000 V. 600 RPM 
i— 937 KVA General Electric Cond. A. C. GENERATORS 2—1250 KVA G.E. 480 V. 720 RPM 
i— 750 KVA General Electric Cond. 1— 750 KVA G.E. 230-460 V. 300 RPM 
1809 KVA Allis Chalmers "Monet, 2—1500 KVA G.E. 25 cy. 2200 V. 750 neu i— 500 KVA West. 2200 V. 900 RPM 
ene ectric 
= 470 KYA Westinghoune Non-C. Se 
250 KVA Westinghouse Non-C. 360 KVA West. 60 cy. 240 V. 360 RPM BVA Wet. V. 
1— 125 KVA Westinghouse Non-C. i— 94 KVA G.E. 60 cy. 2300 V. 600 RPM 6— 200 KVA G.E. 66000-13200/22800 V. 
i— 48 KW Elec. Mcy. 60 cy. 2400 V. 1200 RPM s— 250 KVA Penn. 34500-4600/2300 | vi 
STEAM ENGINE UNITS—60 Cy. 2—10000 KVA West. 26400-4580 V. 3 ph. 
11067 KVA Nordberg Unifiow SYNCHRONOUS MOTORS Wok 
or 
I= KYA Skinner Unitow” 21250 MP G.E. 25%. 2200 RPM y 
325 KVA Skinner Unifiow 2—1125 HP G.E. 60 cy. 480 V. RPM V 
!— 300 KVA Hamilton 4-vaive i— 850 HP G.E. 25 cy. 13200-4000 V. 300 RPM 3— 667 KVA Packard 23000-440 V. 
_ se ava eeiewey f-saive i— 800 HP G.E. 60 cy. 440 V. 120 RPM 3— 250 KVA G.E. 22000-11000 V. 
i— 94 KVA Chuse Unifiow i— 770 HP G.E. 60 cy. 230-460 V. 300 RPM 6— 1667 KVA Pitts. 13200-2300 V. 
2— 300 HP G.E. 60 cy. 220/440 V. 600 RPM 5— 1900 KVA Ge. 13 90-2300 V. 
i— 150 HP Al. Ch. 60 cy. 440 V. 257 RPM KVA 11000-2300 V. 
D.C. STEAM ENGINE UNITS i— 100 HP G.E. 60 cy. 2300 V. 240 RPM (Super) 3— 150 KVA s. 11000-2400 V. 
3— KVA West. 11000-250/125 
1—350 KW Ridgway 4-valve 250 V. 
{280 KW Amos Unifiow INDUCTION MOTORS—60 Cy. KVA GE. 2300/4000 500/480/460 V. 
m niflow 
1200 KW Ridgway 4-valve 250 V. 3-wire 4—3500 HP G.E. slip ring 2300 Vv. 120 RPM 5— 100 KVA G.E. 2300-230/460 
- mes Uniflow i—1000 HP G.E. sq. cage 2 ’ 
i—125 KW Ridgway 4-valve - V. 3-wire {— 600 HP G.E. sq. cage 440 V. 900 RPM VOLTAGE REGULATORS 
2— 400 HP G.E. slip ring 3800 V. 1800 RPM 
1—100 KW Elliott 4-valve 2 3-wire -E. Fring i 
I— 50 KW Ames Unifiow i 3/280 V" S-wire 2— 300 HP G.E. sq. cage 440 V. 600 RPM 60 Cycle Induction 
2— 250 HP G.E. sq. cage 2300/4000 V. 1200 RPM | 400 A. 2400 V. Gen. Elec. 
OIL & GAS ENGINE UNITS—60 Cy. 172 KVA 300 A. 2400 V. Gen. Elec. 
. Gen. 
i—312 KVA Anderson 2400 i—1500 KW Allis Chalmers 600 V. DC 
¥ i—1000 KW General Electric 600 V. DC OIL CIRCUIT BREAKERS 
airbanks Morse ° 1—1000 KW Westinghouse 250 V. DC 
i— 75 KW General Electric 125 V. DC 
1121 KVA Fairbanks Morse 240 V. . 2— 70 KW General Electric 125 V. DC 2— 600 A. 73 KV West. G222AS Outdoor 
33 EVA 1— 400 A. 73 KV G. E. FHK036 Outdoor 
I= 32:7 KVA Caterpillar 120/200 ROTARIES—60 Cy. 400 A. 37 KV G. FHKO136 Outdoor 
on utdoor 
SURFACE CONDENSERS 1—1500 KW Westinghouse 250 V. _] 2—1000 A. 30 KV Kelman CB76 Outdoor 
120,000 sq.ft. Worthi $00 ALIS KY Outdoor 
\—12-000 Worthington 1—2000 A. 15 KV West. E6 Indoo 
i— 5,000 sa. ft Westinghouse 1— 750 KW Westinghouse 225/275 V. i—1500 A. 15 KV West. E6 Indoor 
I— 4,100 sq i— 500 KW General Electric 250 V. 2—1500 A. QT KV G. E. FKI2 Indoor 
i— 2/310 sq. ft, Wheeler c.& E. i— 500 KW General Electric 600 V. | 3— 600 A. 15 KV G.E. FK32C Indoor 
| PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 
Brew. oLTMAN & Co.. Inc. 
50 CHURCH STREET, NEW YORK CITY 7, NEW YORK 
PUMPS CONDENSATION RETURN UNITS “ pROTARY PRESSURE | BLOWERS 
Nash-Jenn Dup. Vac. Heat. 26000EDR Press. 
az rif. Nash-Jenn Sump Vac. Heat. 16000EDR 10000 2 Ibs. Belt 
6000 33’ LeCourtenay Centrif. Skidmore Vac. Heat. 20000EDR 6000 3 Bet 
2400 55’ American Centrif. Skidmore Vac. Heat. 8000EDR 3000 3 Ibs. 00' i. 
+300 500’ Goulds Triplex Condensation Units 100 to 250,000EDR 2000 ie Sturt. Belt dr 
ware Triplex AIR COMPRESSORS Baker Dir. 
175 500° Worth. Triplex Belt dr. 
500 totary C.F.M. 110 
450 850 100 
500 1000 
400 350 
ng 300 
250 Sullivan 100 
220 100 Gardner 200 Belt dr. 
TURBO-CENTRIFUGAL BLOWERS” (3 “60 cy.) 
STEAM ENGINE GENERATOR SETS 3000 H.P. Make Volts Speed 
BOILER FEED PUMPS 900 sibs. Tn Rand Motor dr. 
.W. Make Volts Type 700 2% Ibs. Alien rer Motor dr. 100 Lincoln 220 1750 
100 Ames 240 dir. dr. Eng. pi 24 on. oo agner 220 8 Syn. 2ph 
Billmyer Motor ar. 
ERS 
100-6 0 50 
evens tm. a.) dir. dr. 100-15000 %*-16 oz. American Various Wagner 220 1150 
100 Northwest 220 1750 SIMILAR EQUIPMENT IN STANDARD MAKES AND SMALLER SIZES nee megenes 
25 Imperial 220 450 HIGHEST PRICES PAID FOR YOUR SURPLUS EQUIPMENT 1 RO 


25 KW Fair. Morse 110_ 1050 10°x10” G field Vertical 
5 to 30000 Gal. Steel Welded 7”xT” Wickes Bros. Vertical 


5 to 1000 Gal. Steel Press. 6"x6" La’ ertical 
15 to 300 Gal. Conden. Tanks 140 Grand St., N. Y. C. Tel. CAnal 6-6983-4 11095 HEP. Steam Turbines 
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PICK OF POWER EQUIPMENT | 


MOTORS 


230 VOLT, DIRECT CURRENT 


CONSTANT SPEED 
Make Type 


VARIABLE SPEED 


Qu. H.P. }Make Type 
160 Diehl. 
25/100 G.E. 
110 West. 
West. 
G.E. 
G.E. 
West. 
West. 
West. 
West. 
West. 
Al. Ch. 


SQUIRREL CAGE 


RPM 


A.C. 3 PH 60 CYCLE 2300 VOLT 


Qu. H.P. Make Type 


G.E. IK 
West. CS774C 
GE. 


220 /440 VOLT 


RPM 


900 
900 
614 


LECTRICAL and POWER EQUIPMENT 


TRANSFORMERS 


60 CYCLE, SINGLE PHASE 


9—333 Kva Pitts. 13200/575 oil 
cooled. 


3—100 Kva Pitts. 2400/240/120 oil 
cooled. 


4—5 Kva Wsghse 2300/230/460 air 
cooled. 


6—3 Kva Gen. Elec. 2300/230/115 
air cooled. 


GENERATORS 
230 VOLT DIRECT CURRENT 
45 KW Diehl K 18 550 RPM. 


100 KW Ft. Wayne MPL 550 
RPM. 


100 KW GE MPL 600 RPM. 
200 KW Sprague 525 RPM. 
200 KW West. 500 RPM. 
250 KW West. 500 RPM. 


750 KW GENERATOR: 


750 KW—Ridgeway, 1800 RPM, 
239 V., D.C., Compound Interpole, 
two bearing, PRACTICALLY 


NEW. 


BOILERS 


4—1010 HP. Watertube boilers, 
250 Ib. pres., steel headers, long 
drums. ASME Code—complete 
with oil burning equip., pumps, 
Foster superheaters and accessor- 
ies. 


2—316 HP. Heine Watertube boil- 
ers, 160 lb. pres., hand fired. 
2—684 HP Edgemoor Waste Heat 
Boilers, 200 lb. pres. complete 
with Economizers, Super Heaters, 
motor driven blowers and steel 
stacks. 

2—500 HP Edgemoor, 200 Ib. pres., 
ASME Code, with Riley Side 
Dump Stokers. 


STOKER 


1—Jones, 3 retort, steam actuated, 
underfeed, ram stoker. 


CONDENSER 


1—C. H. Wheeler 3650 Sq. Ft. 
Surface Cond. 2 pass. complete 
with pumps. 


Cameron Centrifugal Purchased 
New 1923. Bronze fitted, mounted 
on common subbase for motor 
drive— 

1—Size 14—700 RPM 4700 GPM 
35’ head 60 HP. 

1—Size 14—720 RPM 5500 GPM 
30’ head 75 HP. 

1—Size 16—350 RPM 3500 GPM 
45’ head 125 HP. 

All Pumps Tested Hydrostatically 
for 125#. 

All Double Suction Volute. 
Valves Attached, 
1—Davidson 14x914x16 Simplex 
Double acting piston pattern, 
brass fitted. 


STEEL TANK 


350,000 gal. Steel Water Storage 
Tank 40’ high, 40’ dia. 


FEEDWATER HEATER 


1—Cochrane Feedwater Heater 
5000 H.P., open type. 


OVERHEAD CRANE 


1—15 Ton, OVERHEAD CRANE, 
50 ft. span overhead Travelling 
Crane, Electric lift, hand travel. 


MOTOR GENERATOR 
SET 


1—35 KW GENERAL ELEC~ 
TRIC Motor Generator Set. 125 
Volt D.C., 1200 R.P.M., R.C. Gen- 
erator; Motor General Electric 
KT, 550 Volt, with compensator 
and D.C. Panel. 


WATER WHEELS and 
GENERATORS 


2—45” HERCULES Cylinder Gate 
Type B Water Wheels. Complete 
with Governors, pumps and tanks. 
Each direct-connected to a WEST- 
INGHOUSE ELECTRIC Vertical 
Generator 800 KVA, 3 ph., 600 V. 
40 cy. 150 R.P.M. 


Gate 


| 
| 4 
450 Al. Ch. Int o| 
160 G.E. RC 1700 PUMPS 4 
100 Al.Ch. CPD INT 1000 
100 Rel. 1050T 500 
75 G.E. . DLC 525 
50 West. SK160 565 
40 GE. RC15A 700 
30 West. SK120 975 a 
30 G.E. RC31B 1150 
30 West. SK140 600 
26 West. SK120 825 
25. G.E. RC31 1150 
20 OB. RC | 
20 G.E. RCi1 1150 | 
156 RC10 1150 
15 West. SK 41001 675 
15 Rel. 92T TE.BB 8650 
15 West. 850 
165 GE. RCi1 850 
10 G.E. RC29 1150 | 
10 G.E. RC29 850 
74 G.E. RC 1150 
6 West. SK40 850 
| | 
| 
400/800 
650/1050 
250/350 
650/900 | 
6650/1300 . 
400 /1600 
5600/1500 
a, 
1 160 
2 100 
Bi 100 
125 Cr. Wh. 900 
i 50 Wagze’ 22VRM 600 
40 Rel. 900 
30 Wagner 19VRM 720 
el. 
15 Gent. SCN19 1200 
1 Wagner BB 1200 
ph 
145 BOND STREET Phone: ALgonquin 4-3874 NEW YORK, 12, N. Y. 
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Prices on 


3 PHASE, 60 Cycle, ~~ 
RPM 


1200 
720 


eatinghouse 
Westinghouse 


TRANSFORMERS 
Amt. Kya. Make Cycle Volta: 
25 Gen. Elect. 2 2300/115/ 
25 2300/115/230 
30/460 
2390/115/230/: 
2300/115/230/: 
2300/230/460 


Pittsburgh 


SPECIAL 


124 CHURCH ST. 


Mine Slope Hoist 
i—Connelisville Mfg. and Mine Suogly Hoist 
storage capacity for 11,000 feet 1” Rope— 
d 900’ per minute. 

or—500 HP Gen. Elec. Mt. Slipring 
9160/2200 /450 RPM. Complete with remote 
control, Herringbone reduction gears and 

drum. 


Pho 
"Tatton can be made for 30 days in 
operation. This machine almost new. 


MOTOR GENERATOR SETS 


—125 KW Ridgeway 250 V. DC. 1200 RPM Motor 

—100 KW inghouse 


chronous-Generator 
3/60/2300/900 RPM 


estinghouse Synchronous-Generator 250- 
De. Motor 3/60/2300/900 RPM complete 
panels. 
3 PHASE, 25 CYCLE, 220/440 VOLTS 
Frame 


181 
312 


B. 


Form K 


AB" 


<< 


ERIE ELECTRIC co. t INC. 


BUFFALO, N. Y. 


Prices on Application 


SLIPRING MOTORS 


60 CYCLE, 3 PHASE, 220/440 VOL’ 5 


42099900 


2—500 Gen. Elec. Motors, Type |, Form 
K, RPM, with Starting Com. 


pensatiors 
i—500 HP. Motor, Type KTP, 


“Gen. Elec 
1200 RPM with Starting Compen- 
sato 


2—1250 Gen. Elec. 3/25/ 
2200 RPM. direct connected to Generator 
/440 Vv. Complete with and panels. 

KW General Electric 3 » 60 cy., 2300 V. 


25 440 volt, 750 


150 HP. Westi 
230 V., 1100 
pole. Serial No. 


CL. 4758 


230-VDC. CRANE & MILL MOTORS 


(Series and Compound) 

Make Type 

r&H 

Shaw Class 

Re Hianes T-224 
M.1).-102 
C.9.-1805 


= 


3 


CLP) 
CoO 
MC A-i0 
TOO 650 
550 


Motors Are Series Wound Ficept Where 
Marked ©. P. Compound) 


ELECTRIC BRAKES AND 
CONTROL EQUIPMENT 


2—Cuther Hamner, Type M, size 0, 250-V 
1—10-HV., P&H, 2h0-VDC., 9°x5'2” wheel 
2—25-H., 220/440VAC., type CR-9510 
2—-NEW Westuhe.. Type DI, 104-F, 250-V be. Shun 
G. BL, 220 440V AC. type CR-9510-414-107, 
1—NEW Clark, Type ©, size IS, 250-V DOC. serie. 
2—Clark, Typ, size 24, 250-¥ De 


shunt, 

20— Piactivally new GLE. drum coatroller-. 

type with SO banks of 

75- (MISO) 220/440-VAC 


ow 75-H 


resistance, 
, drum controllers 


SPECIAL: 


(3) —EC&M Youngstown Limit Switches. 

(1)—EC&M Magnet control, 230-VDC. 
master controller, contactor and 
resistor. 

(1)—Spring type magnet cable reel with 
rubber covered cable. 


GENERAL PURPOSE 
230-VDC. MOTORS 


Make 
Chal. 


liance 
Westgshe 
Westgshe 
Westgshe 
Westgshe 
Westgshe 
Westgshe 
Chal. 

w. 


= 


RAD 


800-Comp. 
Ww estgshe 1100-SH. 
Reliance 1200-Comp. 
Westgshe 850-Comp. 


230-VDC. VARIABLE SPEED MOTORS 


SK-160 


Ww “estyshe 

Westgshe 

Westgshe 

400/16009 

Gk 4090/1200 

Reliance 2019/1200 

Relianee 600/ 1200 
(Auto Control Panels With Most of These Motors) 


220 440-VOLTS, 3-PHASE, 
60-CYCLE MOTORS 


(GENERAL PURPOSE) 
Make Type R.P.M. 
GE. K.T.-180 1800/1200 

K.T.-180 
900 /600 


[Above ar Speci G. E. Drum Controls 
25A(vert) 1735 
1800 (8 Rk. 
1 ouis Allis 
Westashe 
020 
Wests she 
B.) ‘Ai 401 
E. ! 


Westgshe 
F.M. 


340. 
1190 
120) 


T-346 870 


(B. B. Ball Bearing; S. R. Slip Ring: 
Automatic Control) 


SPECIAL: 


Electric Motors, Explosion 

Proof, Fan Cooled, 2-HP., 1725-RPM. | 
220 /440-V., 3-PH., 60 CY., Ball Bearing, 
with Mercury Clutch, Master . Speed | 
Ranger, Speeds 700-900-1060, 1260-1500- | 
1780-2100-RPM. | 


MacCABE COMPANY 


4306 CLARISSA ST. 


PHILADELPHIA 40 PA. 


POWER March, 


Frame i 
KT 952 
K 404 i 
312 i 
1800 rm M 
KG 405 n. Elect. 545. MT 332. 
ball bearing lestinghouse 575 CW 648A i 
ball bearing tinghouse 575 CW sball bearing i 
two speed estinghouse 690 CW H 
CS” 444 -Elect. 1800 MT 327 i 
best bearing n. Elect. 1800 I torm 
IK lestinghouse 690 CW 748 
‘ 505 estinghouse 690 Cw 748A H 
646A Westinghouse 690 Cw 748A H 
estinghouse 
form & Westinghouse 720 CW 2200 volt i 
Westinghouse 1800 oy 
form K Westinghouse 600 
= 
form K j 
K 
Enclosed 
i 
‘ 3 260 Gen. Elect. 60 13,000/2300 
3 250 Westinghouse 60 11500/460 i 
2 Westinghouse 60 
3 Pittaburgh 25 11,000/220 
4 833 Allis Chalmers 60 13.200/440 Form K direct connected to 290 
31000 60  2300/4600/230/460 chronous Motor, 3 ph., i 
$$$ RPM. Complete with panels. i 
f Form K 
fen 
m 
+ 150 HP D.C. MOTOR | 
i 
i 
F 
ectrical Equipment in epullt an 
R.P.M. 
S50 
920 H.P. 
750 
70 
"75 
we5 sow 
— 10 cw BW 650 1- 
—20 a0 MLD 728 575 1- 
— R045 Type R.P.M. 
1750-SH. 
50/65 CD-55 1150-SH. 
—S5 SK-30 1100-Comp. | 
SK-60 850-Comp. 1—25 GE. KP-405 1170 
“K-40 1150-SH. 2—25 GE, KT-326 1200 
SK-50-L 1300-SH. 1— 35 If-12-B 1200 
Shunt S00 35 
2—25 1--75 A.C.) 
1—40 
HP. Make Type R.P.M. 
G.E. RE 500/2000 
GE RLC-1 750/1500 
342 
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A C TURBINE UNITS 


6250 KVA G.E. 2300 V., cond. 
4000 KVA Al. Chal. 2300 V. cond. 
3125 KVA G.E. 4100/2300 V. cond. 
2500 KVA G. E. 2300 V. cond. 
2500 KVA Al. Chal. 440 V., cond. 
1875 KVA Al. Chal. 2300 V. cond. 
1250 KVA (2) G. E. 2300 V. cond 
940 KVA Weghee. 6600 V. cond. 
937 KVA G. E. Auto BLEEDER, 2308 V. 
937 KVA G. E. 2300 V., cond. 

937 KVA Al. Chal. 2300 V., 300%. 
780 KVA Al. Chal. 2300 V., cond. 
625 KVA Wghse. 2300 V., cond. 
375 KVA G. E. 2300 V., cond. 

312 KVA Elliott 480 V., cond. 


250 KVA Al. Chal. 480 V. Ante 
BLEEDER. 


150 KVA Wghse, 240 V. cond. 
(Non-Cond.) 

375 KVA GE. 2300 V. 

312 KVA C.W.—Moore, 4507, 240 V. 

175 KVA Al. Chal.—Sturtewant 220 V. 

75 KVA Al. Chal., 240 V. 


STEAM ENGINE SETS (A C) 


500 @ G. E.—24 x 48 Bates 
490 Cross 


420 KVA Pwghse.—Erie Ball Cross comp. 
375 KVA G. E.—22 x 27 Erie Ball, 4 V. 
210 KVA G. E.—19 x 20 Skinner Unif. 
x 15 Skinner Unif. 
x 36 Skinner S. V. 
x 21 Hamilton 4 V. 
x 15 Skinner Unif. 


E.—16 
E.—16 
E.—12 
E.—14 


DIESEL ENGINE SETS 


Weghse.—Busch Sulzer 
Weghse.—Busch Sulzer 
A E.—Anderson 
-—MclIntosh Sey. 
. E—Busch Sulzer 
M.—F. M. 
. W.—Bessemer 
KVA (4) F. M—F. M. “VA" 
75 KVA Al. Chal.—Caterpillar 


BELTED 


240 HP Fairbanks 35-E 
80 HP (3) Fairbanks Style 


GAS UNIT 


44 KVA Caterpillar, 3-60-220 v. 


SPECIAL 


937 vA G. E. 3-60-2300 V., Auto 
BLEEDER. With complete equip- 
ment. 
937 KVA G. E. 3-60-2300 V., Con- 
densing. With complete equip- 
ment. 


W T BOILERS 


(2) Edgemoor, 
Erie City, Ver. 200% 
2004 
Heine, 200% 

Sterling, 
Erie City her 
B. & W., 
Heine sos 
Sterling, 

(2) Scotch Marine, 15% 


160% 
60# 


POWER PLANT 


PUMPS (MOTOR DRIVEN) 


GPM, 80’ head 
GPM 


720’ head 


STEAM ENGINE SETS (D C) 


450 KW C. W. 250 V.—Nordberg Unif. 
300 KW G. E.—Skinner Unif. 

KW G. E.—Erie Ball 4 V. 

KW G. E.—Erie Ball 4 V. 


AIR COMPRESSORS 


CFM Nordberg 100#, 
motor driven 

CFM Nordberg 
Steam driven—all s 

Gas driven—80- 100 "HP, 200/300¢ 


steam and 


TRANSFORMERS 


KVA (2) Maloney 13800-460 V. 
KVA (3) Al. Chal. 33000-440 V. 
2) G. E. 11350/6900- 230/ 


KVA (2) G. E. 6600-2300 V. 
KVA (2) Maloney 2300-230/460 V. 
KVA (2) Furnace 9 
KVA 44 Al. Chal. 0 V. 
KVA (2) G. E. 15200/6600- 440/ 
600 V. & small sizes. 
3 Ph. Transformers 

VA Wagner 6600-2200 
KVA (4) 13200- 120/208 V 
KVA (2) G. E. 13200-120/208 Vv. 


BOILERS 


1—528 HP Heine, 350 lb. with underfeed- 
stoker. 

1—335 HP B & W Sectional Header Boil- 
ers, 200# pressure with superheaters, 
hand fired grates. 

1—250 HP Casey-Hedges, 160 lb. pressure. 

1—400 HP Wickes 3 drum low head boiler, 
200# pressure with Chicago Spreader 
stoker. Installed 1932. 

000% per hr. Badenhausen Boiler, 
pressure. 

1—357 HP‘HEINE with Riley Underfeed 
Stoker. 

2-600 HP B & W sectional header boil- 
ers, 200# pressure. 

2--300 HP Heine 175# pressure. 

2-492 HP Sterling Boilers, 160 pressure. 

6—600 Hp 200# pressure O’Brien boilers. 

1—394 HP Sterling Boiler chain grate 
stoker, 160# pressure. 

1-585 HP Erie City vertical-boiler 185% 
pressure, Type E stoker. 

-~.253 HP Sterling Boilers, 160#»pressure 
with oil burners. 

444 HP Union Iron Works Boiler, 225# 
pressure. 

500 HP Edge Moor Boilers 200% pres- 
sure. 

500 HP Voigt Water Tube Boilers 
175# pressure --ith chain grate stokers 
and all auxiliuries. 

440 HP B & W Sectional Head Boiler 
150% pressure, underfeed stoker. 

522 HP Sterling Boiler 200% pressure 
with Firite Stoker. 

600 HP Stirling Boilers, 200 lb. pres- 
sure. 

484 HP Springfield Boiler, 250% pres- 


sure oil burners. 


2—309 HP Heine Marine boilers 225# 
pressure. 

2—350 HP Stirling boilers with auxiliaries. 

2—309 HP Heine Marine Boilers, 

8—150 HP HRT Boilers, 150# pressure. 

4--750 HP Bigclow Hornsby 225# pres- 
sure with pulverizers. 

4--1010 HP Heine watertube boilers 250% 
pressure. 

1—-400 HP Connelly Boiler 1604 pressure 
with new tubes and auxiliaries. 

4—72” x 18’ HRT boilers including a 637 
KVA General Electric condensing tur- 
bine. Complete plant. 

1--150 HP HRT, 125# pressure, 
and guaranteed. 

56—50 HP Vertical Boilers 150% pressure 


all auxiliaries. 


rebuilt 


TURBINES 


5000 KW Westinghouse 1800 RPM 3- 
60-2300 volts Surface Condenser all 
auxiliaries. 

1. 3200 KW Allis-Chalmers Condensing 
Turbine with auxiliaries. 

1 ae KW General Electric Condensing 

Turbine with auxiliaries. 

15,000 KVA Westinghouse turbine, 
denser. 

1—1000 KW Westinghouse non-condensing 
turbine 350# pressure, 16# back pres. 

1—-937 KVA Allis-Chalmcrs Turbine. 

1—-625 KVA General Electric Turbine with 
jet condenser. 

1—2000 KW Westinghouse Turbine with 
Surface Condenser and auxiliaries 3-60- 
440 volts. 

1--300 HP Kerr 
RPM Turbine. 

1—250 KVA Waite Turbine either con- 
densing or non-condensing. 

-250 KVA General Electric non-condens- 
ing Turbine. 

1—125 KW General Electric non-condens- 
ing Turbine. 


con- 


Non-condensing 3600 


FLETCHER 


Fincastle Building 


ENGINE GENERATOR SETS 


260 KVA Skinner uniflow eng 

1—750 KVA Rice & Sargent 600 volt 
engine generator. 

2—200 KW 250 volt D.C. engine generator 


sets. 
1—250 KVA Ridgeway engine generator 


set. 
1—500 KVA Allis-Chalmers Corliss. 
17 inch ny, 18 inch Skimner uniflow engine. 
1—166 KVA Ames Uniflow engine genera- 
tor set. 
1—260 KVA Skinner uniflow engine. 
2—625 KVA Bates Corliss engines. 
1—48” x 150’ steel stack. 


DIESEL ENGINES 


2--200 KVA Fairbanks-Morse Full Diesel 
Engine Generator. 

4—-312 KVA MAN full diesel engine gen- 
erators, solid injection, 4 cycle. 

Busch Sulzer Full Diesel direct con- 
nected 1335 KW AC generator, rebuilt 
and guaranteed. 

1,250 KVA Nelesco engine generator. 


ENGINE GENERATOR SETS 


1—625 KVA Nordberg Uniflow engine. 
1-—1000 KVA Skinner Uniflow engine. 
400 KW Skinner Uniflow Engine Generator 


set. 


MISCELLANEOUS 


54,000 pound Cochrane hot process lime 
and water softener. 


2500 HP Cochrane Open Feed Water 


Heater. 

1—10’ x 15’ Mlinois Forced Draft Chain 
Grate Stoker. 

1—#8 Fuller Bonot Pulverizer. 

1—8 retort Taylor, brand new stoker. 


1-800 HP Hoppes open feedwater heater. 


ALES CO. 


LOUISVILLE, KY. 


i 
i 4000 
i 3600 GPM 85’ head 
i 3250 GPM 425’ head | 
H 3000 GPM 100’ head 4 
i 3000 GPM (2) 65’ head 
i 1390 GPM 231’ head ' 
i 850 GPM 243’ head ‘ 
i 750 GPM Hill 231° head ’ 
350 CPM 
i 
| 
2200 
i 1080 
i 687 | 
500 
500 
i 749 HP 25 : 
H 728 HP 15 
i 600 HP 15 
600 HP 10 
i 522 HP 10 
471 HP 
i 396 HP 
i 275 HP 75 
i 250 HP 50 : 
| 200 HP 30 
| : 
= t 
3 
i 
i | 
| 
i 
: i 
| 
= 
| 
| 
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SLAP BING MOTORS, 3 PH., 60-CY. 


Volts Make Speed 
900 3300 G.E. 900 
2300 Whse 514 
450 2300 G.E. 608 
@) 400 Whse. 514 
2800 Whee. 1200 
320-440 G.E. 1800 
2200 G.E. 608 
2300-4000 G.E. 1200 
258 2300 G.E. 600 
350 440-650 G.E. 600 
3200-566 G.E. 13800 
2200-400 G.E. 600 
1 440-220 G.E. 1800 
160 2200 G.E. 900 
160 440 G.E. 1800 
180 650-2200 G.E. 1800 
1 G.E. 600 
ed 650-2: G.E. 720 
1 440-220 G.E, 1800 
100 220-4 G.E. 720 
108 220-440 G.E. 900 
76 220-4 600 
SYNCHRONOUS MOTORS, 8-PH., 60-CY. 
600 Whae. 900 
400 440-220 Whee. 276 
350 440-220 G.E 900 
240 2300-440-220 G.E. 600 
200 G.E 1200 
2200 G.E, 18006 
110 440 Whee. 900 
PUMP 
1—8” Dr Ra: 1880 GPM, 120’ Morris Ma- 
chine or. with direct connected Slip Bing 
Motor 135 HP, 600 RPM, G.E. 


458 SEVENTH ST. 


OUTDOOR OIL CIRCUIT Make Type Speed 1 
440 
BREAKER 850 440/220 GE. Ik 
1—New 400 Amp. Type FK, 136-1328A, $00 GE. TE-K 
General Elec. 3PST, 25,000 Volt Of ix 600 
Switch, Interrupting Capacity 125,- 180 2200 Alli. Ch. AN = : 
000 KVA, complete CT's PT's, etc. 100 GE. 
100 GE. KT 
100 220/440 GE. KT 720 
TRANSFORMERS—60 CYCLE 6220/40 K 
3—667 kva., G.E., 2300/4000-460/480 Voks. OTOR GENERA SETS 
v4 ‘ 1—75 KW 125 V, 1200 RPM, GE Conn to 
3-350 Whes., 15,800-400, 440 V. 3 ph. $0 oy. Ind. motor, 
: " 1—75 KW 250 V. 1800 RPM, Cr. Wh., Typs ccp 
bee... con. to 100 H-P., 200 V., 3 ph., 60 
3—200 kva., G.E., H-KD 6600-2300/4000Y., 25 cy 1—50 KW 250 V. 900 RPM. Whse. SK 607 
3—175 kv1., G.E., 4000-480. HP 440/220 V. 3 ph. 60 cy. Ind. ies 
kva., G.E., type H-KDD 13200/2300 
150 kva., Al. Chal., type OISC 10400-2400. ENERA 
1—100 kva., Pittsburgh, type OISC 2400-240-120. ora — 
3—100 kva., G.E., type H 2400-240-480. 1—500 kva., 900 r.p.m., 2209 V. Whse. Condenser, 
3—100 kva., G.E., type H-KDD, 6900/11950Y-330/ 1—300 kva., 900 r.p.m., 240/486 V., G.E. 
1—225 kva., 600 r.p.m., 2200-240 V., G.E. 
2— 75 kva., G.E., type HK, 2300-280/115. 
3— 50 ire. Moloney, 2300-230/115. 1—110 kva., 900 r.p.m., 440 V. G.E. 
1— 25 kva., 3600 r.p.m., 2230 V. G.E. 


HARRY J. RICE pres. 
HOBOKEN, N. J. 


TURBO GENERATOR 


1—750 KW. Gen. Elec. 3 ph. 60 
cy. 2300 volt 3600 rpm. 
complete with CH Wheeler 
surface condenser, radiojet 
pumps, etc. 


1—500 KW Gen. Elec. non-con- 
densing 

1—450 HP Moore Bleeder Tur- 
bine 20 lbs extraction 


The above are just a few of the 
thousands of items we have in 
Motors, Generators, Turbo 
Generators, Engine Genera- 
tors, Motor Generators, Trans- 
formers, Circuit Breakers, etc. 
Please send us your inquiries. 
What have you for sale? 


KEYSTONE POWER PLANT 
EQUIPMENT CO. 


8403 Hegerman St. Phil. 36, Pa. 


POWER PLANT EQUIPMENT 


Turbo-Generators Air Compressors 
1—5000 KW GE Cond. 2300 V. 1—1214 CFM 100# Motor Driven 
1—4000 KW GE Cond. 2300 V. 1— 732 CFM LR. 100# Belted 
i—3000 KW GE Cond. 600 V. 1— 825 CFM 100# Steam Driven 
1—1250 KW West Cond. 440 V. 1— 600 CFM 500# Steam Driven 
1— 750 KW West Cond. 6600 V. 1— 386 CFM I.R. Steam Driven 
1— 600 KW GE Cond. 600 V. 

Gun $00 KW GE Cond. 600 Centrifugal Compressors 
1— 500 ond. 125 V. 
KW GE Con 2300 10000 CFM 33# Turbine Driven 
1i— 100 GE Cond. 600 V. P 
umps 
I— 75 KW GE N.C. 125 V. D. 
c c 2—300 GPM 65’ Hd. Motor Driven 

Turbines Only 1—1500 GPM Fire Pump Steam 
i—450 HP GE 175# 1—1000 GPM Fire Pump Steam 
1—210 HP Terry 250# 
i—175 HP GE 110# Engine—Generators 


1—600 KW GE 2300 V. 


Boilers 
1—750 HP Heine 200# Stoker Belted Generators 
3—318 HP Manning Type 170# 1—550 KW GE 360 RPM 2300 V. 
1—300 HP Heine 250# Stoker 1—450 KW GE 360 RPM 600 V. 
2—100 HP HRT 125# 1—15 Ton Crane Hand Operated 
2—150 HP HRT 150# Grates 1—150 HP Motor 720 RPM 2200 V. 


Also transformers, engines and cranes 
Send us your Inquiries 


A. LEE ELLIS CO., U. S. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Alweys 


DIESEL ENGINES 


selection—All sizes and types. Generator 
un —— engines, gasoline engines, auxiliaries 
—alse boilers, steam engines, turbo generators. 

Complete Information on Request 


A. @. SCHOONMAKER COMPANY 
44 Church Street New York, N. Y 
Phone—Worth 2-0455 


G. E. GENERATOR FOR SALE 


250 K.W., A.C., type ATI-32-312M-225, Form S, 
225 RPM, P.F. .8, 75.5 amps., 3/60/2300 volt. 
sole plates, Includes G.E. exciter 

type RC compound wound & switchboard. 


ALJON ELECTRIC DIESEL CO. 
St. Brooklyn, N. Y. 
Main 4—3804—5 


W Motor Generator Sets—Synchronous Motors, Etc. © 


M-G SETS 
1—West. 500 KW 275 or 400 Volt D.C. 720 RPM, SLIP RING MOTORS, 3 phase, 60 cycle 
Volt 80% 
1—Alllis-Chaimers 50 KW 250 Voit D. ‘c. 1200 RPm 60 HP 600 RPM 440 Volt 
2300 Volt 75 HP synchronou G.E. 62% HP 1150 RPM 440/220 Volt 
1—Allis-Chalmers 300 KW 250 Volt D.C. 600 RPM, 
2300 Volt 450 HP .8PF Motor 


VERTICAL MOTORS B. GC. 
1 2. 50 HP 1200 RPM 3 phase 60 cycle 220 Reliance, Type A, V8 Drive used sis, weeks “ 
set motor 
ae - ea fan-cooled 25 HP 1750 RPM 220/440 50 HP 200/600/1200 RPM D.C. motor 
SYNCHRONOUS MOTORS 30—Clark Bulletin 5370 30 HP 230 Volt D.C. auto- 
3 phase, 60 cycle, A. C matic starters—none used over two months 


pl ycle . & 
1—Burke 300 HP 900 RPM 440/220 Volt 
1—Ideal 250 HP 600 RPM 440 Volt 3-bearing A large number of adjustable speed D.C. motors 
1—Ideal 50 HP 600 RPM 2300 Volt from 5 to 150 HP 


ALTERNATOR SPECIAL, Allis-Chalmers, 125 KVA 277 RPM 3 phase, 60 cycle. 


The Electric Motor & Repair Co., Cuyahoga Falls, 0.4 
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CW, 3 ph. 
1—250 HP General ae 3 ph, 60 cy, 
440V, 1-17 400 RP: 
1—200 HP Allis A... ill 3-60-440V, 514 
11:0 Allis 3 ph, 60 cy, 
, 450 RPM slip ring 


Electric Mach. motor, 125 
EVA, 3-60-220V, 1200 


1—150 HP General Electric, 3-60-440V 
frames 17A 360 RPM slip ring 


1—150 HP Westinghouse, 2 ph, 60 cy, 440V 
frame 1000, CW. 390 RPM slip ring 


4—100 HP General Electric, 3-60-440V, 495 
RPM, MT 562 slip ring 


100 HP General Electric type I, form 
3-60-220V 575 RPM 


50 KW Westinghouse, 125/250 V, 
type SK, frame 160, 3 wire gen- 
erator direct connected to a 
100 HP General Electric, type 
KT356, 900 RPM, 3 PH, 60 CY, 
220 V motor on fabricated base. 


1—100 HP Westinghouse, type CCL, 3 ph, 
60 cy, 2200V, 1750 RPM, Squirrel Cage 


1—100 HP Allis-Chalmers, type ANY, 3 ph, 


60 cy, 220V, 690 RPM slip ring 
1—100 HP G. E., 3 ph, 60 cy, 440V, 580 
RPM, type 1-M slip ring 


1—100 HP General Electric, 3 Ss 
4000V, 720 RPM syn., type ‘with ak 
rect connected exciter 

2—100 HP Crocker Wheeler, size 2AQ, 3 
ph, 6@ cy, 440V, 385 RPM slip ring 

1—100 HP Westinghouse, type CS, 3 ph, 
60 cy, 440V, 1750 RPM aq. cage 

2—75 HP 300 foot head Pumps: 2200V 
1800 RPM ph, 60 

, slip ring motors direct connected 
“500 GPM 3 stage 


1—75 HP Allis-Chalmers, 3 ph, 60 cy, 440V 
450 RPM slip ring 


1—75 HP Fairbanks-Morse, H, frame 

1—75 HP ase type 1Q, 2 ph, 60 cy, 
440V, 600 RPM Squirrel Cage 

1—75 HP Allis-Chalmers, 3 ph, 60 cy, 
440V, 600 RPM slip ring 

1—75 HP General Electric, 3 ph, 60 cy, 
440V, 600 RPM, MTS558 slip ring 


1—75 HP Western Elec. type I, 3-60-440V, 
690 RPM 


2—75 HP Allis Chalmers, 3 ph, 60 cy, 
440V, 860 RPM slip ring 

1—60 HP Lincoln 3-60-220V frame IXM, 
Sq. Cage, 900 RPM 

1—60 HP General Electric, 3-60-440V, 720 
RPM, type I, form KE 

1—60 HP General Electric, 3-60-440V, 1750 
RPM, type I slip ring 
1160 RPM, type CS-644C 

1—50 HP Wagner (Fynn Weichsel) 3-60- 
440V, 1200 RPM 

1—50 HP General Electric 3-60-220V, 1150 
RPM, type I, slip ring 

HP Triumph 3-60-440V, type C12, 
1150 RPM, slip ring, rotor & stator re- 
wound 

1—S0 HP General Electric, 3-60-440V, KT- 
346, 870 RPM, Sq. Cage 

1—S0 HP General Electric, 3-60-440V, 900 
RPM, type I-M, slip ring 


1—S50 HP Howell 3-60-440V, 870 RPM, type 
SCBB ball bearing Sq. Cage 


1—50 HP General Electric, 3-60-440V, 720 
RPM IK, Sq. Cage 


2—50 HP Allis-Chalmers 3-60-440V, 690 
RPM slip ring 


1—50 HP General Electric 3-60-440V, 690 
RPM, MTS 46, slip ring 


1—SO HP Ideal 3-60-440V, 580 RPM, type 
AV, slip ring 


3—50 HP General Electric 3-60440V, 575 
PM. type I-K, fr. 13A, Sq. Cage 


1—50 HP Wagner 3-60-440V, 495 RPM, type 
BM, Sq. Cage 


RPM, Sq. Cage 


_1—S0 HP General Electric 3-60-440V, 490 


RPM, type I-M, slip ring 
1—50 HP Westinghouse CS 2-60-440V, 420 
RPM, Sq. Cage 


—50 HP Allis-Chalmers, 3 ‘ais ols 60 cy, 
220V, 1160 RPM, type AR. 


1—SO HP Howell, 3 ph, 60 cy, 440V, 1165 
RPM, type SC50-4, ball bearing 


—50 HP Allis-Chalmers, 3 ph, 60 cy, 
550V, 860 RPM sq. cage 


1—50 HP General Electric, type I-M, 3 > 
60 cy, 440V, 720 RPM slip ring * 


1—45 KVA Fairbanks Morse, 3 ph, 60 cy, 
220V, 1200 RPM alternator. 


2—30 HP Fairbanks-Morse, 3 ph, 60 4 
3600 type HO, frame 1 
e 


1—30 HP, << l 3 ph, 60 cy, 440V, 900 


RPM, type 19TCM, totally enclosed fan 
cooled, ball bearing 


We have a stock of 3000 motors 
from 1 HP to 50 HP in AC 
and DC. We have a very large 
stock of air circuit breakers up 
to 12000 amp. 


2—175 DC Westinghouse, type 


—100 onion General Electric, type CD, fr 
123, 230V, 1200 RPM 


1—60 HP Westinghouse, type SK, frame 
160, 230V, 880 RPM 

1—60 HP Westinghouse, type SKI40L, 115V, 
1150 RPM vertical 

1—50 HP Westinghouse, type SE, fr. 160, 
230V, 565 

~~ Westinghouse SK200, 245 RPM, 


1—DC Generaor 45KW Bullock, 120V, 
375A, 900 RPM 


2—40 HP C & C 230V, 250/1000 (planer) 
2—40 HP, G. E.,.3 ph, 60 cy, 440V, 435 
RPM, type 1-13A 
25 CYCLE MOTORS 
1—50 HP Westinghouse 3-25 cy-440V, 720 
RPM, type MS, Sq. Cage 
1—50 HP General Electric, 3-25 cy-440V, 
700 RPM, type I-M, slip ring 


1—40 HP Westainene 3-25 cy-440V, 730 
type frame 753A slip ring 
crane 


1—35 HP Allis-Chalmers 3-25 cy-440V, 720 
RPM, slip ring 


1—30 HP Westinghouse 3-25 cy-440V, 720 
CS. Sq. Cage 


The Wente Electric Co., 


Hamilton, Ohio 
REBUILT MOTORS & GENERATORS SINCE 1906 


Power Plant Equipment 


BOILERS and STOKERS 
2—2000 ibs. per hr. new Unifine 


burners, motors and starters—avail- 


FOR SALE BY OWNER 


coal pulverizers complete with 
able immediately. 

B. & W. Boilers 1-880 Cross Drum— 
6-500-750 H.P. with Stokers, 200# 
pressure 

1—183 H.P. 150% Bigelow Boiler 


10 Ton Handcrane 


and Runway Complete 
1—8'x33" long Heavy Fuel Oil Serv- 
ice Tank 

Number of steam pumps, duplex and 
single acting from 3 x 2 x 3 up to 
20 x 12 x 15. Some of these are new. 


TURBO GENERATORS 
from 500 to 15000 K.W. 
Diamond Soot Blowers, 38 sets, 2" x 
22" valve in head 
Transformers up to 5000 Kva.—3—2500 
Kva, 9—300 Kva, 3—500 Kva. Number 
of smaller sizes. 

Also have in stock oil circuit breakers 
up to 3,000 amps. and 74,000 volts—dis- 
connect switches up to 6000 amps. 
Stock of 5,000 current and potential 
transformers of all sizes, all kinds of re- 
lays, overload, underload, etc. 

We also buy complete plants outright. 
What have you for sale? 


HOWE BROTHERS 


324-328 Pearl St. New York, N. Y. 
Telephone Nos. Worth 2-2708—2709—2710 


GUT TO SKRTCH 
ETROPOLITAN 


PLUMBING SUPPLY CO., INC. 
INDUSTRIAL AND MARINE SUPPLIES 
Large 
STEEL.we ROUGH IRON-CAST IRON 
BRASS-COPPER ‘CEMENT LINED PIPE 
Power Plant Valves & 

irpank 


313 EAST STREET, N.Y.C. 
HOURLY NATION-WIDE SHIPMENTS 
Phone MUrray Hill 323-3408 


HIGH PRESSURE-BOILERS 


“New and Used — NOT Abused”! 


JOE SULLIVAN CO. 


911 N. Second Ave. Maywood, Ill. 
Maywood 446 


Reconditioned Motors, Genera- 


tors, Control Equipment, etc. 
Send for 32 page stock list. 
Electric Apparatus Repair Company 


Specialists on Rebuilding Motors. 
Generators and Controls. 


1410 No. 6th St., PHTLA., PA. 


APPLICATION ENGINEERS 


List your Surplus and with as. 

We will help you find a 

Send us detalis of your Ly 

Our Available Equipment List may taclade 
what you require. 

HOWARD BLAIME JOHNSON & ASSOOIATES 

53 W. Jackson Bivd., Chicago, 4, Illinois 


POWER © March, 1944 
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PENOBSCOT BLDG. 


TURBO-= GENERATORS. 
A FEW OF THE COMPLETE UNITS NOW IN OUR STOCK 


1—6000—KVA West. 3/60/2300V, 275+ 
1—3125—KVA GE 3/60/2300V, 200+ 
2—1875—KVA GE 3/60/2300V, 200+ 


Also Any Capacity or Type Desired. on 


WILMS, WEAVER & COMPANY 


1—1000—KW, DC, West. 3/60/250; 135/200 
2—937—KVA Allis-Chal. 3/60/2300:200+ 
1—250—KVA GE. Non-Cond. 3/60/480 


DETROIT 26, MICHIGAN 


SYNCH. CONVERTERS 


KW G.E. 250 D.C. 2300/4000 A.C. 1200 RPM 
W G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
W AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
W WEST. 250 D.C. 2300/4000 A.C. 1200 RPM 
W G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
we 


-E. 250 D.C. 2300/4000 A.C. 1200 RPM 
-E. 250 D.C. 2300/4000 A.C. 1200 RPM 


MOTOR GENERATORS 


300 KW RW SYN. 250V. 440/2300/4000 A.C. 720 RPM 
200 KW. G.E. SYN. 250 V. 2300/4000 A.C. 1200 RPM 
200 KW G.E. IND. 600 V. 2300/4000 A.C. 1200 RPM 
200 KW RW SYN. 250 V. 2300/4000 A.C. 900 RPM 


Each unit listed above is owned by us and 
is available now for immediate purchase. 


“WALLACE E. KIRK 60. 


Incorporated 
502 Grant Building Pittsburgh, Pa. 


ELECTRIC EQUIPMENT 


INDUSTRY 


LET US KNOW YOUR REQUIREMENTS © 


GUARANTEED STOCK 
D.C. & A.C. TR 


For Details, Write 
JOHN D. CRAWBUCK CO. 

710 Empire Bidg., Pittsburgh 22, Pa. 


NEW AND REBUILT 


3900 ROTARY 


‘Actual Photograph 


3500 KW (2) WESTINGHOUSE interpole rotary converters, 225/ 
285 volts D.C., 225 RPM; 6 phase 60 cycle A.C., with 3 phase 
60 cycle 13200 volt transformers. Complete with control. 


THE NATIONAL POWER MACHINERY COMPANY 


1921 Scranton Road Cleveland 13, Ohio 


POWER March. 
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Wagner “Certified Rebuilt" Electrical Apparatus 


QUICK SHIPMENT—Partial Listings—Send for Complete Catalog! 


~ SQUIRREL CAGE MOTORS 
3 PHASE—60 CYCLE—220 OR 440 VOLTS 


SLIP RING MOTORS 
32 PHASE—60 CYCLE—220 OR 440 VOLTS 


Qua. H.P. 


1 
1 
1 
1 
1 
1 
1 
2 
1 
1 


SUP RING MOTORS- 


100 
100 
75 


Cr. Wheeler 
Allis Ch. 
Gen. Elec. 
Whse. 2200 v. 
Gen. Elec. 
Gen. Elec. 


Cont. 


an 


Northw'n. b.b. 
Howell 

Gen. Elec. 
Allis Ch. b.b. 


MOTORS 
Volts 
G. i brg. pea TI 
G.E.3 brg. TRB 
Allis Ch. SPF 220/440 


CYCLE A. C. GENERATORS 


Type 
ped. 
ATB 
TRB 
ped. 
240/480 
ATB 240/480 1 


Volts 
240 


Speed 
900 


600 
720 
900 
600 


600 
200 


HIGH FREQUENCY 
2—300 KVA Crocker Wheeler 


180 cycles, 250 volts, 1800° RPM ad forse 


Mfr. 
Gen. Llec. 


Be. 
Bullock 
Northern 
Fair. Morse 


Gen. Elec. 
Cr. Wheeler 


D. C. MOTORS 


GENERATORS 


anon 


BERERSE 


ROBO 


AIR COMPRESSOR 
12x6x10—2 stage Chicago Paeumetic type 
OCB, 300 cfm, 200 Ibs., fine ceadition 


M-G SETS 


250 KW Burke comp. interpole gen. DC 
125V, coupled to 375 HP Burke synch. 
motor 3-60-220/440 V.—900 RPM. 

100 KW Gen. Elec. unit, type RC 
gen. DC 125V. coupled to HP I-K aq. 
cage motor 3-60-2300/4000 RPM. 
75 KW Allis Ch. 2 brg. unit gen. DC 120 V. 
comp. wd. coupled to 112 HP s. c. motor 25 
cycle 220/440 V.—750 RP 

35 KW Fair Morse TRC gen. DC 250 V. 
yyy 5 50 HP b. b. sq. cage motor 3-60- 

/ 


CENTRIFUGAL PUMP 
8'' Cameron 1500 250 #. head, on 
base G.E. motor 3-60- 


_ ARTHUR WAGNER COMPANY 


1486-38 w. RANDOLPH STREET 


CHICAGO 


For Sale 
ELECTRICAL and STEAM EQUIPMENT 


ROTARY CONVERTERS 
1—1200 KW WEMCO. 240/300 V, 18712 
RPM, 3/25/13, 200 
2—500 KW WEMCO. 240/300 V, 375 RPM, 
3/25/19,200 
2—2500 KW WEMCO. 245/310 V, 450 RPM, 
3/60/13,200 v. 
FREQUENCY CHANGERS 
1—6875 KVA WEMCO. 13,200/4150 v. 
25/62 cy., 375 RPM 
1—2000 KVA WEMC >. 13,200/4150 v. 
25/624, cy., 375 
MOTOR-GENERATOR SET 


1—1000 KW M-G set, wanton. 230/275 v., 
295 RPM, 3/60/4400 


PIPE, HIGH PRESSURE 


1” to 12” Carbon Molybdenum and Grade 
B Seamless Steel. Details on application. 


TURBINE 


1—Class A, 55 HP, DeLaval steam tur- 
bine directly connected to and mounted 
on common base plate with 1312 to 1 
speed reducer maximum low sp ‘ 
1725 RPM, steam pressure 125 PSI, ex- 
haust pressure O—P.S.I. Type 55-T, 
Serial #14683. 


TRANSMISSION 


1—Reeves variable speed transmission, 7.5 
HP, speed ratio 6 to 1 open horizontal 
design, size 2-C, Ser. #65597. 


Immediate Delivery 
Price and Details Furnished Promptly 


CONSOLIDATED GAS ELECTRIC LIGHT AND POWER COMPANY 
of BALTIMORE 


Purchasing Dept. 


531 E. Madison Si. 


Baltimore—3, Md. 


COMPRESSORS 
300 CFM Chi. Pneu. with 75 H. 
526 CFM Ingersoll-Rand, Style ‘* ee 
599 CFM oe Rand, Type 10XB horiz. 
2-st.. 100% W.P., 150 H.P. 
motor and _ starter, 


940 CFM Rand, Type horiz. 
2-st. steam driven with receiver 


CRUSHERS 


24” x 54” Superior Crushing Rolls 
#3 McCully Gyratory 
xo McCully Gyratory 
K Gates Gyratory 
4b Gates Gyratory 


motor 


HOISTS 
7—American Hoist & Derrick Co. double 
drum, motor driven with 40 H.P. A.C. 
motors 
HOIST MOTORS 


100 H.P. Northern G.E. Type 220 V D.C. 
20 H.P. Northern G.E. Type 220 V D.C. 


IRON & STEEL PRODUCTS, INC. 


13438 S. Brainard Ave. Chicago 33, Mil. 
"*Anything containing Iron or Steel"* 


2—1200 Amps. Westinghouse Gen 
volts, 485 RPM, Direct conn. to: ot 
Westinghouse 6600 volts, type C, 3 ph., 60 cy.. 
485 RPM. Two —“ units, on common base. 
P, 600 RPM, 25 volts, 


» 460 ‘Amps., ‘600 RPM 
on 


base. 
N ELECTRIC DIESEL CO. 
151-55 A Washington St. Brooklyn, 


FOR SALE—MOTOR GENERATOR SE’ SETS 


OWER March, 1944 


= 
G.E. 2200 v. IM-15 720 KW T Velts 3 
Qua. H.P. Mfr. Type Speed Gen. Elec. I-M 600 200 | 250 
i 300 Gen. Elec I1-K 1800 Ideal 2200 w D120 1800 75 " ped. 125 750 a 
250 Ge. I-K 900 G.E. 2200 v. 1800 55 ped. 350 200 
150 Gen. Elec. I-K 1200 75 B 125 650 q 
150 Gen. Elee. IK-16 600 MT558 600 25 a DLC 125 900 j 
i 150 Cr. Wheeler 126Q 600 CW657 1800 16 CCD 125 415 
100 Allis Ch. AN 1800 M-505 1200 Fi 
100 Allis Ch. AN 900 1200 
i 100 Gen. Elec. IK-15 720 Allis Ch. ARY 900 ‘a 
i 100 Allis Ch. AN 600 Al. Ch. b.b. 2200 v. ARY 900 H.P. || Type Velts Speed 4 
Gem KT337 1800 Allis Ch, ANY 720 250° Gen.Ele. G 250 1200/1500 
i 75 Allis Ch. AN 720 Whee. HF12A 600 100 G.E. series co 230 570 
i 75 Whee. CCL 720 Northw’n. HW35A 1200 75 Whee. SK 230 600 “3 
75 Gen. Elec. I-K 600 40 Gen. Elec. MT532 1200 50 = National CS 230 800 sf 
i Gen. Elec. I-K 600 40 G.E., 2200 v. MT332 1200 50 Northern B 500/ 1000 
i Lineoln DH412 1200 40 Wagner 22WBR 900 35 Northw’n. B 1000 a 
i Gen. Elec. KT342 900 40 G.E.3 I-M 600 1750 
i Whee. CCL 900 35 F. Morse b.b. HV-12B 1800 700 F 
i Allis Ch. AN 514 35 Gen. Elec. I-M 900 1500 +: 
i Gen. Elec. I-K 1200 30 Northw’n. b.b. HW404 1800 (700 
i Fair M b.b H12C 30 Allis Ch. ANY 900 735 
‘air Moree b.b. 1 900 
Allis Ch. AR420 900 25 HW404 1800 1750 ; 
“ Allis Ch. AN 1200 25 SR 1800 1150 
ra Gen. Elec. KT326 1200 25 I-M 1200 
Gen. Elec. KT532 900 25 ARY 900 
i Allis Ch. b.b. AR220 900 : 
Pair. Morse b.b.  H10C 3000 
air. Moree b.b. 
Gen. Flee. KT3i2 1800S veod 
: Gen. Elec. KT322 1200 250 600 
i G.E. tot. enel. KT536 1200 165 450 
H Gen. Elec. KT326 900 100 $00 
i Allis Ch. AN 600 
60 
KVA Mfr. 
H se. 
Mfr. Speed 
Allis Gh, 2200 v. ANY’ 
i G.E. 2200 v. I-P 1200 150  Eiec. Machy 
G.E. 3 brg. I-P 450 125 Whee 
H Burke EMV 225 100 Cr. Wheeler > 
Whee. CW 600 50 Gen. 
Cr, Wh. 3 brg. SR269 720 
G.E. 2200 v. I-E13AA —1800 
Triumph SR 514 
i G.E. 2200 v. I-E13A 1800 
Whee. cw 900 
i i i Direct cor pe MP, Class 4 
4-70, 125 V Three Bear- 
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CENTRIFUGAL PUMPS 


2 Lecourtenay 5” all bronze centrifugal 
pumps 500 GPM at 90’ head direct 
connected to Allis Chalmers 20 HP 
Motor 440, 60, 3, 1740 RPM. 

2 Lecourtenay 12” Iron Casing Motor 
Driven Centrifugal Pumps, type 
12BT8, 5,000 GPM at 148’ H., Direct 
connected to G.E. 250 HP Motor, type 
1, E15 form K, 440, 60, 3, 1760 RPM. 

Lecourtenay 12” Iron Casing Motor 
Driven Centrifugal Pump, 4,500 GPM 
at 135° H. 1750 RPM Direct Con- 
nected to Allis Chalmers 200 HP 
Motor 440, 60, 3, 1750 RPM. 


TURBO-CENTRIFUGAL 
PUMP 


Terry Steam driven Turbine cen- 
trifugal pump, type GF, turbine 710 
HP, 145# steam pressure, 60# 


backpressure, 3581 RPM direct con- 
nected to Gear Unit 1000 RPM; type 
U Allis Chalmers Centrifugal Pump 
18” x 18”, 13,000 GPM at 170° head, 
1000 RPM. Pump or turbine may 
be bought separately. 


MOTORS 


440 volt—3 phase—60 cycle 


2—20 HP Allis Chalmers,1740 RPM 
2—10 HP Gen. Elec., 1200 RPM 
2—25 HP Allis Chalmers, 860 RPM 


1% HP Gen. Elec., 220/440 volt, 1720 
RPM with G. & F. Speed reducer 
Worm Gear type ratio 10.20 to 1 


1% HP Gen. Elec., 220/440, 1720 RPM 
7% HP (Motor) Allis Chalmers, 1150 
RPM 


5 HP Allis Chalmers, 860 RPM 


15 HP Gen. Elec., Type KT, 900 RPM 
with De Laval Worm Gear Reduction 
Unit 12% HP Ratio 13% to 1. 


15 HP Gen. Elec., Type KT, 900 RPM 
10 HP Gen. Elec., 1200 RPM 
10 HP Gen. Elec., Type KT, 1200 RPM 


250 HP Gen. Elec., Type 1, Form K, 
1760 RPM 


200 HP Allis Chalmers, 1750 RPM 


SPEED REDUCERS 
G. & F. Speed reducer, Worm Gear 
type, ratio 10.20 to 1. 


De Laval Worm Gear Reduction Unit 
12% HP Ratio 13% to 1. 


MOTOR GENERATOR 
SET 


75 HP Westinghouse 440, 60, 3, 840, 
direct connected to Westinghouse 


50 KW Generator, 125V. 


HEAT CrTIPOWER 


45 BOND ST. NEW YORK 12, N.Y. 
PHONE: Algonquin 4-3874 


AT YOUR SERVICE 
120,000 SQ. FT. OF WAREHOUSE SPACE... 


. . . Housing our Complete Rebuilding Facilities . . . Also a wide range of 
Electric Motors and Power Plant Equipment 
TODAY'S DEMAND FOR RECONDITIONED EQUIPMENT 
OBSOLETES OUR STOCK LISTING BEFORE 
IT CAN BE PRINTED 


Write your requirements for 


MOTORS 


GENERATORS 


MOTOR-GENERATOR SETS 
ENGINE-GENERATOR UNITS 


HARRIET ST. 


Phone MA. 3024 


CINCINNATI, OHIO 
a 


2—4000 KVA. 60 Cy. 3 Ph. 
TURBOS with Surface Con- 


densers 


120 Ton Hot Ladles 
850 Ton Stone Crushing 


HYDRO ELECTRIC UNITS 
1625 KVA. 60 Cy., 250 RPM. 


HEAT EXCHANGER 606 tubes 14%4""x8'6". 


1500 CFM 2 STAGE AIR COMP. 


276 HP. 68 Cy. 3 Ph. 2200 V. Syn. Motor Dr. 


2—Large Turbo Boosters 


24” Back Pressure Valve F&D. 

3—20” VALVES—F6&D, also Ells & Tees. 

3—550 HP. STIRLING BOILERS 200+. 

#1014 Lunkenheimer 4 feed OIL PUMP |-gal- 
lon cap.—Used 3 weeks. $100.00. 

2—CENT. PUMPS 4166 GPM. 162’ Head 

1—3600 GPM, 27’ head CENT. PUMPS 

TRAVELING CRANE, 75 ten Case, 64’ Span, 
3 Motors. Also others. 

750 KW. and !10 KW. AC HYDRO ELEC. 

1—M-G SET. Motor 225 HP. 4100 V. 60 Cy. 
3 Ph. driving 2-90 V. generators. 

500 KW. NON-COND. 68 CY. TURBO. 


ROSS POWER EQUIPMENT CO.., Indianapolis, Ind. 


THE SENECA WIRE & MFG. CO. 
FOSTORIA, OHIO 


We have the following list of motors for sale. 
These motors are in good operating condition. 


GENERAL ELECTRIC MOTORS 


35 HP Induction Motor—Type 1—8—35A 
Form L—Serial No. 295148 
3 Ph.—60 Cy.—550 Volt—36 Amp.— 

870 RPM 


72 HP Induction Motor—Type 
1200 — Form C— Serial’ No. 274760 
Cy.—550 Volts—7.6 Amp.— 


HP Induction Motor — Frame 1455 — 
~~ D Type RET—Model No. 25321 
3 Ph. 60 cy. 440 Volts—.83 Amp.— 
1725 RPM 


14 HP Induction Motor—Type RKT 
Frame 1455—Form D—Serial No. M. G. 
Model No. 28321—3 Ph. 60 Cy. 440 
Volts—.83 Amp.—1725 RPM. 


25 HP Bissell Induction Motor — Serial 
No. Z-17255—2 Ph.—60 Cy. 440 Volts 
—32 Amp.—900 RPM. This motor has 
new winding. 


1 HP Howell Red Band Spbestion 
SC—Frame 0006—3 Ph 
60 Cy., 550 Volts—1.3 Amp. Serial 
No. 29181—1800 RPM. 


25 HP Lincoln Induction Motor—Serial 
No. 50849 —List No. 12228 — Frame 
C-14—3 Ph.—60 Cy. 440 Volts—32 
Amp.—35° Temp. rise 900 RPM— 
Rails and gear. 


1 150 HP Westinghouse Motor—S00 RPM 
—60 Cy.—3 —440 Volts, Serial 
7.23655 — Frame 


40 HP Ideal Induction Motor—Type A— 
Frame A306-22—Serial No. 15287 3 Ph. 
60 Cy.—440 Volts—52 Amp.—690 
RPM—Base. 

30 HP Bissell Induction Motor — Serial 
No. Z 26498—3 Ph.—60 Cy., 440 Volts 
—38 Amp., 990 RPM—Rails. 

1 HP Brown and Brookmer Induction 

Motor—3 Ph.—60 Cy.—440 Volts 1.5 
Amp.—1800 RPM. 


3—Bellis Transformers: 440 Volts to 17, 
19, 22, 24. 60 Cycles, Secondary Amp. 
5218 Air Cooled. Single Phase. 


1—Jones- Speed Reducer Se:ial 
125117 Cat. Rat. 155 H.P. Service Rat. 
155 H. + Ratio 12.454. Service Factor 1. 
Class 1. Size 330 D.H. 7 
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SEARCHLIGHT SECTION 
FOR SALE ye D. C. 


AMES UNIFLOW 4 CYLINDER VER- 
TICAL ENGINE SERIAL 47499, 12 


Motors & Generators 


WHEELER GENERATOR SERIAL 
549795, 200 K.W. D.C. 250 VOLTS 360 


RPM. AMP. 800. COMPLETE WITH 
SWITCHBOARD. Can be inspected on Partial List Only! 
JOSEPH WEISNER & co. ! 230 VOLT DC MOTORS 230 VOLT DC MOTORS— 
122 East 42nd St., New York 17, N.Y. a —_ 
Tel: CAledonia 5-4148 
900 


600 
Engines Ames Type 350/110 (2) 
BOTH $1500.00 00 (2) 


q G.E. 850 ‘Weat. 
GENERATOR SETS “Dy. 236 additional 230 volt Motors 


in stock as small as 1/20 H.P. 
25 Type— —Form 
200—Speed 325—Voltage—No. Load ‘est. 1150 115 VOLT DC MOTORS 


115—Full Load 125—Bore and Stroke—9 x 10 
Current — #15433—1.S. 6677 — Frame 
37%—Type MPL—HP 35—Form 2F—KW 
Am. 280— Speed 300— Voltage — No. 1100 
Load Load 125—Bore & Stroke— 1160 
ll x - Wh. 
2-G.E. "Type H Form N 50/60 cyc. 15 K.V.A. 1150 3 
Insulating Transformers 110/220 v. Primary to 
110/220 v. a. Complete with Hangers 
$125.00 each 


JOS. PULICI 


Hawley, Pa. 


38 


850 
425 /1275 
850 (2) 


75 vente 110 volt Motors down 
to 


FOR SALE 


i—250 KVA Fairbanks-Morse Generator 
i—300 HP YO Fairbanks-Morse Engine 
1—100 HP YO Fairbanks-Morse with 75 Kva Gen. 
i—210 HP Model 32 F & M Full Diesel with 150 
elted Gen.—Boards—Air Starting Etc. 
nderson A | Diesel with 250 KW 


/1600 
400/1900 (2) 


Motor Drive 


Speed 
60 pe 4 4 ph. 60 cy. 220/440 
A.C. Motor with 40 
250 volt D.C. Generator 

jotor 

40 oe. 250 volt D.C. 150/ 
1500 RPM. Push Button. 
Remote Control Equipment 


Eng 
ty Nat. Engines direct connected 
Kva Gener 

HP 6 Cylinder, Gas Engines, 720 RPM, 
with or without Generator Bessemer Gas Engine 
60 HP to 150 a 

KW Bal. Steam Engine 

—. KW Erie Ban” 4 Valve Steam Generating 


1—250 Kva Murray Corless Generating Unit 
3—500 KW Steam Turbines 


A. C. ASKEW 
Box 3073 Whittier Station, Tulsa, Okla. 


550/1650 
525/1150 BELTED AND MOTOR DRIVEN 
400/1600 DC GENERATORS 
200 KW G.E. 
100 KW West. 
KW G.E. 
80 KW El. Dy 
75 KW West. 
60 KW G.E. 
50 KW West. 
48K West. 
45 KW West. 
40 KW Reliance 
30 KW ELI. Dy. 
30 KW G.E. 
40 KW Cr. Wh. 
30 KW West. 
25 KW West. 
25 KW G.E. 
20 KW G.E. 
15 KW West. 
43 additional Motor Generator Sets, 


600 30 volts, 60 volts, 125 volts, re 
450/1350 and 250 volts as small asi, K 


FOR SALE 
3-cylinder, 4 cycle, 80 H.P., 
Full-Dieset Engine, direct-connected 
General Electric Alterna 


. Harold, Florida. 


STOKER FOR SALE—NEW 


Ancien Taylor Type 37Mo9, 8 retorts, continuous 

a area 215 Square Feet, normal 
capacity 89, steam per hour. No priority re- 
quired, delivery. If interested advise: 


AMERICAN GAR AND FOUNDRY COMPANY 1 YEAR GUARANTEE! 

New York City’s Largest Stock of Electrical Machines 
ESTABLISHED 1910 


2200 Volt Starting Compensators 
2 


BUTLER ELECTRIC co. 
1885 Milwaukee Ave. Chicago, Ill. 


625 KVA—Genl. Elect. Generator— 
| Volts—Direct connected to 

RPM. In A $1 Condition—Immediate 
Shipment. 


oigARTHUR S. PARTRIDGE == 323 E. Market St. 
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West. 1700 
a West. 1150 (6) 
Roth 500 /2000 
/900 
= j -E. 6 Burke 650 
/ : a Cr. Wh. 900 /1800 5 Cr. Wh. 
i i West. 850 5 West. 4 
West. 850 (2) 5 Cr. Wh. 

Al. Ch. 600/ 1800 

West. 600 /1200 

Diehl 

H 3 Sturt. 3600 fe 

West. 1150 (2) 

; G.E. 1150 

West. 975 

Al. Ch. 850 
El. Dy. : 

Watson 

G.E. 

est. 
k= West. 

i RPM. Foes | 

i ; Generator and Exciter. This engine is in good . i 

i ; condition and has been used very little; may be G.E. 

: seen at Floridale Hotel site, 13 miles east of Mil- West. 
: ton, Florida on U. 8. Highway No. 90. For further = Al. Ch. 
: Dartioulars, address: Frank D. Quinn, Owner, | Cont. 

i 100 East 13th Street. Austin Texas or J. E. West. 

H tar 

GE 

i ? I— 38 H.P. Price $100.00 

yestinshouse, and General Electric, all 60 cycle, | 

i415 


SEARCHLIGHT SECTION @ 


MODERN 
BOILER PLANT 


Nominal Rating 1600 HP 


Consisting of: 


3—Stirling boilers, 200-250 Ibs. 
pressure, National Board, with 
firing equipment. superheaters, 
control equipment, etc. Also 
water softening system and coal 
handling equipment. 


Immediate Release 
Exceptionally Fine Plant 


FS-655, Power 
330 W. 42nd St. New York 18, N.Y. 


VALVES 


(HOUSTRIAL & MARINE; 


ETROPOLITAN 


PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering Spe- 
claities for Oil, Steam, Gas, Air, Liquids 
and Chemicals. 

Jenkins, Fairbanks, Sarco, Powell Valves, 
and 

Large Complete Stocks ',” to 24” 


113 EAST 31st ST., NEW YORK CITY 


For Hourly Nation- wide 
CALL MUrray Hill 3-34 


SKETCH PIPE & FITTINGS4 


FOR IMMEDIATE DELIVERY 


12 x 13; 11 x 11; 10 x 12 Empire Donkeys. 


Motors, 5 to 1000 H.P. 


ite, 388 London; 21E Koering Cement 


xers. 

450 Head Pumps; 90 to 500 gallons. 
Foundry Compressor 8 x 8; IR 10 x 12. 
IR 14 x 14; Holman 6% x 7; 2 cylinder. 


Wade 10 x 12; 2 cylinder; 


Broom & 
Rand 14 x 9 x 12 
R192 x 12x 10; IR 4x 4. 


STEAM ENGINES 
(with or without generators) 


H.P. Make Cyl. Size Flywheel K.V.A 
750 Corliss 32x42 20’ 
600 Corliss 24x36 17’ 
600 Robb-Armstrong 21x39x24 500 
Robb-Armstrong 21x36x24 360 
275 Twin City 18x42 14’ 220 
250 McEwen 2x16 6’ 200 
Robb-Armstrong 12x18x14__ 6’ 120 
Robb-Armstrong 11x17/14_ 6’ 100 
DIESELS 
Make H.P. R.P.M K.V.A 
2— Campbell 675 225 
2— Dominion Crossley 400 514 375 
1— Kromhout 240 2 
1— Electric Boat 550 225 
1— Polar Atlas 126 275 100 
1— FM CO2 100 450 75 


120 KW 110—220 DC Turbine 


VANCOUVER SALES & APPRAISALS, LTD. 


VANCOUVER, B.C., CANADA 


HYDRO PLANTS + 
K.V.A Head P.M. 
450 600 ft. 
665 500 ft. 450 
STEAM TURBINES y 
100—5000 KW 
14 
Motor Generators or Converiors 
KVA Volts Cycle Phase dc RPM “nue 
435 4000 60 3 600 870 -— 
435 4000 . 60 3 600 870 { 
180 2200 60 2 125 580 
436 13200 60 3 600 720 “ 
550 60 3 600 720 
375 
1500 12200 25 3 275 485 \- 
1500 12000 25 3 275 485 - 
1287 12000 25 to 60 cycle f 
\- 
Synchronous Motors or Condenser 4 
125 2200 60 3 110 245 
500 574.25 3 60 750 
750 2200 60 3 100 J 
500 2300 60 3 20 pole 360 
5000 13200 25 3 200 5 


DIESEL UNITS 


50 H.P. Buda 32 KW, 125 V.D.C. 
3—30-40 & 50 KW Gen. Motors 3/60/208 V. 
100 H.P. Fa'rbanks Morse VA Engine. 
100 H.P. Wolverine 3/60/480 V. 

120 H.P. Muncie 125 V.—D.C. 

120 H.P. DeLavergne, 3/60/220 V. 

180 H.P. Fairbanks Morse 32E12 Engine. 
200 H.P. McIntosh, 3/60/240 V. 

250 H.P. Busch Sulzer 4B60 Engine. 

265 H.P. Worthington 3/60/440 V. 

550 H.P. Nelseco Marine Engine. 


R. C. STANHOPE, INC. 
60 East 42nd St. New York, N. Y. 


STEAM — ELECTRIC — HYDRO — DIESEL 
For EXPORT or DOMESTIC USE 


Boilers:—200 HP to 2500 HP—Most all makes. 


Turbo-Generators 200 KW to 7500 KW GE Co. & Westinghouse. 


Specially { 2—612 HP Babcock & Wilcox Stirlings 200+. 


Attractive 


CHARLES B. REARICK 


4—1000 HP Heine Boilers 250+. 
2—5000 KW Turbo-Generators—Condensing. 


30 CHURCH ST., NEW YORK 


STEAM PUMPING ENGINES 


1—Snow 6 med. C&FW Cr. Com. Opp. Type 


Cond, 20-40x14%x36, with waterworks 
type cond 

1—Allis-Chal. 4 mgd. er. com. cond. 
Size 12x28x13x24. Fine cond. 


PUMP VALVES 


Birch Valves for all types of of reciprocat- 
ing pumps. 


LARGE GATE VALVES 


1—20” Rensselaer #13 Iron Body Bronze 


Mounted Hub End Gate Valve with 16” 
Iron Brass Lined Hydl. Cyl. with indi- 
cating Rod and Eyebolt, 1002 

1—20” Crane 1252 Flanged Hand Wheel 


operating Gate Valve. 


BIRCH MANUFACTURING COMPANY 


1523 Sedgwick St. 


FOR SALE 
Power plant A. - ipment. Steam, Diesel, 
electrical, ilers, engines, turbines 


generators, new or used. 


PENN MACHINERY COMPANY 


Jackson, Miss. 


Electrical and Steam Equipment Available 


1—1000 KW G.E. Turbo Generator 

6—50 H.P. G.E. Motors 

2—1000 CFM Ingersoll Rand Air Com- 
pressors 

1—2000 CFM Nordberg Compressor 

3—Allis Chalmers 10” Centrifugal 


Pumps 4000 Gal. per Minute with 
375 H.P. Motor 


2—400 HLP. Stirling Boilers 200+ 
Also Boilers various makes, types. 


sizes and pressures. 


Condensers, 


Crushers, 


Elevators, 


Conveyors, 


Coolers. 
Fans, Filters, 
Heaters, Coal Pulverizers. 


Surplus equipment taken over from E. I. 
Du Pont de Nemours & Company Carroll- 
ville, Wisconsin plant for the War effort. 


Phone—HARrison: 0755 


122 S Michigan ave - - 
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COMPLETE POWER PLANTS | 
250 


A.C. GENERATORS 


XVA General Elec. 220/127 Volts Type 

ATI. 3 ph. 60 cyc. 80% P.F. 1200 R.P.M. 

Revolving Field with Exciter. 

7.5 «VA General Elec. 220/127 Volts Type 

ATi a. P.F. 1200 RPM Revolving 
with Exciter. 

a 220/127 Volts 3 ph 


5 KVA_ General Elec. 
Poe ATI, 80% P.F. 1200 RPM Revolving 
120/240 


Field with Exciter. 
75 «VA General Elec. Type ASI, 
PM, 80° P.F. Revolving 


its, | ph. 1200 R 
Field with Exciter. 


WURTH ELECTRIC MOTOR CO. 


Motors, Generators, Alternators, 
Frequency Changers 
141 GRAND STREET NEW YORK CITY 
Tel. CAnal 6-6138 


A.S.M.E. BOILERS 


9 HP Ames Economic, 125> 
wig HP Gem City Scotch, Dry back, 150= 
2525 HP Heine, str. tube, 200= 
j—300 HP Erie City, bent tube, 350= 
\—214 HP Erie City, str. tube, 200= 
5—150 HP HRT, stokers, 150= 
j— 37 HP Vulcan Locomotive, 190+ 
j—46.8 HP Un. Iron Wks, Loco., 200 
j— 66 HP Vulcan Iron Wks, 200= 
j—300 HP Keeler, str. tube, 160= 
|~750 HP Heine, str. tube, 200= 

Ask for what you want 
if you don't see it here. 


J. PARKER THOMPSON CO. 


507-5th Ave. New York City (17) 
MUrray Hill 2-5740 


DIESEL 
ENGINES 


with or without 


generators 


R. O. LIEFKE 
30 Church St., N. Y. C. 


FOR SALE 
TWO TURBINE GENERATOR 
UNITS 


1250 KW G.E. Rigid Frame Steam Turbo 
generating units, complete with con- 
densers and other auxiliary equipment. 


In first class operating condition. 
For details write 


NORTHWEST DOOR COMPANY 
P.O. Box 1477 Tacoma 1, Wash. 


For Saie 


STOKER 


llinois oreed Draft Chain Grate Stoker with all 
accessories, Suitable for burning bituminous coal. 
150 sq. f\. grate surface. Drive 10 HP coupled to 
Reeves Drive No. 8. Price $3,000, as is and where 
4s, our plant South Bend, Indiana. Address in- 


Quiries to 
EMPIRE BOX CORPORATION 
Garfield, N. J. 


2—Packard Elect. transformers 150 KVA 
60 cycle type A 2400 volts to 115/230 
volt temp. 55°. 

1—Burdett Rowntree automatic dummy 
elevator 3 HP 220/3/60 1050 RPM. 
Elevator with rails, enclosure doors 
and cage. 

FS-654, Power 


No. Michigan Ave., Chicago 11, 
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@ SEARCHLIGHT SECTION @ 


A. C. 
Motors & Generators 


Partial List Only! 


3 PHASE SQUIRREL 
CAGE MOTORS 


2 & 3 PHASE SLIP RING 


50 West 1200 

G.E. 900 
50 Al. Ch 690 

G.E. 900 
35 Wagner 850 
30 U. rs 3450 Vert. 
30 West 1750 Vert. 
30 Al. Ch 514 


three phase Motors 


325 additional 
down to 4 H.P. 


TWO PHASE SQUIRREL 
CAGE MOTORS 


Speed 


G.E. 
35 Al. Ch. 900 
30 West. 1200 
25 G.E. 1200 
20 West. 1150 
15 G.E. 1200 
15 F&M 


10 G.E. 1200 
10 G.E. 900 
7% G.E. 900 
7% G.E. 
600 1350 
5 G.E. 900 
5 Al. Ch 1200 


146 additional two phase Motors down 
to}, HLP. 


Re ading, Penna. 
& Exeter Sts. 


116 additional Slip Ring Motors 
stock down to 4 HP. 


G.E. 

West. 1135 
West. 290 
Ideal Vert. 1746 
G.E. 870 (2) 
West. 850 
Wagner 1150 

F. M. 870 (2) 
West. 70 
Linc. 

G. 

G.E. 690 
West 6/1200 (5) 
G.E. 6/1200 
West 


Reliance A.C. 10:1 


60 H.P. 3 ph. 60 cy. 220/440 
volt A.C. Motor with 40 
Kw 250 volt D.C. Generator 


Motor 
40 H.P. 250 volt D.C. 150/ 
1500 RPM. Push Button. 


Remote Control Equipment 


H.P. Make Speed 
20 Wagner 1160 
20 Cent. 1165 
Cent. 3500 


200 KW G.E. 
150 KW 
100 KW G.E. 
100 KVA West. 
75 KVA West. 
25 KVA West. | 


1 YEAR GUARANTEE! 
New York City’s Largest Stock of Electrical Machines 
ESTABLISHED 1910 


SINGLE PHASE MOTORS 


38 additional single phase Motors. 


AC GENERATORS 


323 E. Market St. 


H.P. Make Speed 
i 250 G.E. 600 
147 West. 715 125 Burke 580 
i 100 West. 720 100 F.M. 690 
100 G.E. 75 West. 1170 
i (BTA) 375 750 Al Ch. 575 
H * 75 West 870 60 
| i 50 
50 
iB: 40 
40 
if: 40 
5 i: 40 
if: 25 Wagn 1200 
25 West. 1140 = 
25 G.E. 900 15/35 
25 Wagner 720 
22 1750 (3) /50 
20 Cr. Wh. 1200 (2) 25 West. 850 
i 20. 900 (3) 3 GE 720 
202 720 25 West. 575 
H 20 West. 1720 20 GE. 870 
if: : 15 Cr. Wh. 1700 20 West. 575 r 
4 15 GE 600 
10 G.E. 720 (5) 3 
i 10 3450 
i Speed Motor Drive 
1 i 75 Cr. Wh. 870 
5 
ime: 
i 
if i 146 Grand St. * CAnal 6-6976 * New York 13, N.Y. * 
35! 
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BOOKS 


EMPLOYMENT SERVICES 
POSITIONS VACANT 
POSTIONS WANTED 
SELLING OPPORTUNITIES 
WANTED TO PURCHASE 


Aljon Electric Diesel Co 
American Air Compressor Corp 
American Car & Foundry Co 
Askew, A. 


Belyea Co., Inc 
Benjamin's For Motors, 
Berger Bros. Elec. Mfs. 
Birch Manufacturing Co 
Brew, Woltman & Co., 
Brill Equipment Co 
Butler Electric Co 


Chicago Electric Co 
Consolidated Gas Elec. Light & Power Co.. 
Crawbuck Co., John D 


Davis Co., 
Douglass Co., Stephen 
Duquesne Electric & Mfg. Co 


Electric Apparatus Repair Co 
Electric Equipment Co 
Electric Motor & Repair Co 
Electric Service Co., 

Ellis Co., A. L 

Empire Box ag 

Erie Electric Co., 


H & P Machinery Co 
Hall & Co., Inc., Stephe 
Heat & Power Co., Inc 


CLASSIFICATION 


Hemphill & Co., Inc., J. L 
Howe Bros. 


Johnson & Assoc., Howard Blaine 
Keystone Power Plant Eq. Co 
Kiemle Co., Fred W 
Kirk Co., Wallace C... 

Land & Co., L. J 
Liefke, R. O 


MacCabe 


O'Neil, A. 

O'Brien Machy. Co..... 

Partridge, Arthur S 

Penn, J. 

Penn’ Mchy. Co 

Phila. Transformer Co 

Power Plant Equipment Co., Inc 
Pulici, Joseph 

Quinn, Frank D 


Rearick, Charles 


Seneca Wire & The.. 
Schoonmaker Co., A. 

Stanhope Inc., R. 
Sullivan Co., Joe 


Thompson Co., 
Utilities Electric Machinery Co. 

Vancouver Sales & Appraisals Ltd 
Wagner Co., Arthur.... 
Weisner & Co., 
Wente Electric Co 
Wilms, Weaver & 
Wurth Electric Motor Co. 
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silemeer OO. Squires Co., C. BE. U. 8. Steel Gubsidiaries ...............-48-49 
Co, ..........310, 314, 320 
Casting Repair Service.......... * 240 
Regulator Co. .....253  § 
le V-Belt WO tickle Steam Specialties Co..............1 
tren Works Oo, 908 
327 f yateon man 
322 ebster & Co.. Warren.......... 
. .803 .60-61, 157 
315 
48-49 
“169 
245 & Co., We Wiley Sons, Ime., 
e ater Associatec OTP. m Pum achinery Cerp..... 
a 22g Timken Rolier Bearing Wright Mfg. Div... 
282 Toledo Pipe Threading Machine Co......312 
198 
“140 
313 
208 
2-83 
Iron & Steel Products, Inc................... 
329 
USED AND SURPLUS EQUIPMENT..........330-35! 
390 Metropolitan Plumbing Supply Co., Inc. .345, 350 
Roebling’s Sone Co. John A............... * 334 
over Rogers Diesel & Aircraft Corp............. * 7 
Roes Heater & Mfg. Co. ... +247 346 
Schaub Engineering Co., Fred H......... * 
199 Shaw Evangeline Pepper & Food Products.......... 330 


how you can avoid the risk of shutdowns, 
costly repairs and loss of time with 


Swartwout Master Controls 


HESE condensed hookup diagrams 
give you but a small sample of many 
Swartwout Master Control applications 
that can help you handle pressures and 
temperatures of almost any range. 

Highly developed, yet simple mecha- 
nisms, Swartwout Masters lift the anxiety 
of watching dangerous pressures—solve 
problems of constant pressure and vari- 
able pressure control, combination relief 
and make-up service, differential pressure 
control and combination requirements of 
every description. 

Simple design, rugged construction, 
easy adjustment features make these 
quick-acting devices safe and dependable. 
Send for Bulletins S-22-B and S-100-H 
(list of users) or ask your consulting en- 
gineer to look into the possibilities of 
applying Swartwout Masters to your 
contro! requirements. 
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2A POWER PLANT . 


EQUIPMENT 


THE SWARTWOUT COMPANY oe 18511 Euclid Ave.. Cleveland 12, Ohio 
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NY welding imperfection in piping shows up immediately under 

the X-ray and gamma ray inspection methods used by Grinnell. 

This is especially important in FLUID TRANSPORT today, for 
in many fields the trend is toward higher pressures and higher tem- 
eratures ... and consequent increasingly rigid specifications. For 
Instance, the excellent operating records of the high-pressure pip- 
ing lines of the Navy’s Destroyer Escort vessels is due in no small 
measure to the type of radiographic inspection used by Grinnell. 
The test equipment required for X-ray inspection makes shop 
abrication of sub-assemblies essential. As fabricator and manu- 
acturer Grinnell supplies the many pretested component parts for 
Any type of piping system. 


whenever PIPING is 


For engineering assistance on any 
phase of FLUID TRANSPORT, call 
Grinnell Company, Inc., Executive 
Offices, Providence 1, R. I. Plants and 
offices throughout U. S. and Canada. 
Pipe Fabrication Facilities: Providence, 
R. Il. - Warren, Ohio - Atlanta, Ga. 
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ORCED down at sea, this pilot will 

live to fly and fight again, because 
thirst—age-old enemy of shipwrecked 
men—has been conquered. Now he 
can drink sea water! 

Packed with his deflated life-raft, 
the flyer carries a compact Permutit 
Sea-water Desalting Kit. Adrift, 
he simply scoops up sea water in a 
plastic bag, drops in a small briquet 
and in a few minutes the water— 
fresh and clear—is ready to drink. 
The briquet precipitates the dissolved 
salts, which are then filtered out as 
the flyer sucks the water through a 
tube. Each briquet in his supply will 
freshen enough water to keep him 
alive for a day. The whole operation 
is so simple that it can easily be car- 
ried out by a man on a life-raft. 

The problem of developing a prac- 
tical de-salting method was early rec- 
ognized by Permutit. Here at water 
conditioning headquarters, chemical 
engineers worked intensively on it 
for months and the final product was 


acceptable to the U.S. Navy, Army 
and Air Transport Command. The 
successful result adds one more field 
to the many in which Permutit’s 
long experience in water treatment 
is serving our country at war. The 
Permutit Company, Dept. A, 330 
West 42nd St., New York 18, N. Y. 
In Canada: Permutit Company of 
Canada, Ltd., Montreal. 


The Permutit Sea-water Desalting Kit occu- 
pies only one-tenth the space of the drinking 
water it produces. 


PERMUTIT 
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